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I. INTRODUCTION

The following Project Operations Plan describes the tasks to be
conducted by New Hampshire Department of Environmental Services personnel
under the State/EPA Cooperative Agreement for the State oversight of
Potentially Responsible Party field investigations. The States primary
role in oversight support will be to ensure compliance to the intent of
the Administrative consent Order and its attached Work Plan and ensure
quality control of field procedures and/or field sampling.

The Project Operations Plan is a compilation of four site specific
plans that are used to implement the Remedial Investigation/Feasibility
Study as set forth in the Administrative Consent Order. The four plans
are the Site Management Plan, Sampling and Analysis Plan, the Quality
Assurance Project Plan, and the Health and Safety Plan.

The Site Management Plan will provide a written understanding of how
various aspects of all activities funded under the State/EPA Cooperative
Agreement will be managed.

The Sampling and Analysis Plan defines the level of effort of the
State's split/confirmatory sampling program to ensure quality data is
gathered during the Remedial Investigation/Feasibility Study.

The Quality Assurance Project Plan defines procedures used in the
State's oversight effort to ensure data of the highest quality is produced
to provide comparibality to the Potentially Responsible Parties
contractor's data.

The Health and Safety Plan provides guidelines for the protection of
State personnel during oversight activities at the Savage Municipal Well
Site.

Whenever appropriate the contractor's Project Operation Plan is
referenced in order to ensure compatibility of the States oversight
efforts to the contractor's level of effort in conducting field
activities. Accordingly, it may be necessary to modify the scope of the
States oversight activities if the Potentially Responsible Parites
contractor's level of effort is modified during the conductance of the
Remedial Investigation/Feasibility Study.
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II. BACKGROUND

A. Site Location and History

The Savage Municipal Wellfield site encompasses 0.6 square miles and is
located in southwestern New Hampshire in the Town of Mil ford in Hillsborough
County (see Figures 1 and 2). The study area includes four major industrial
facilities and two high-yield industrial process water supply wells. The
Savage Well, a municipal water supply well formerly used by the Town of
Milford, is located approximately 2 miles west of the center of Milford. The
land use in the area includes agriculture and heavy industry, interspersed
with commercial and residential development.

The site lies within the USGS Milford 7-1/2-minute quadrangle and is
approximately located a 42'50'30" north latitude and 71'40' west longitude.
The Savage Well site is situated on a broad flat flood plain of the Souhegan
River. To the north and south are rolling and hilly uplands which rise from
100 to 300 feet above the flood plain.

The Savage Well is a gravel packed well with a sustained yield of
approximately 500 gallons per minute. The Town of Milford utilized this well
for municipal water supply purposes from 1960 to 1983, during which time the
well was pumped for six to seven hours per day for a total yield of
approximately 210,000 gpd.

During routine water quality monitoring by the State of New Hampshire,
concentrations above proposed Maximum Contaminant Levels (MCL's) of several
volatile organics were detected in the Savage Well and a water supply well
used by a mobile home park located west of the Savage Well. Analysis of the
Savage Well samples indicated that tetrachloroethylene, 1,1,1,-trichloro-
ethane, 1,2-trans-d1chlorooethylene, 1,1-dichloroethane, and trichloroethylene
were present. The mobile home park supply well within the site area contained
the same organic contaminants with the exception of 1,1-dichloroethane. Both
wells were discontinued as public water supplies in February of 1983.

The Town of Mllford relied on other existing water supplies until an
alternate supply was developed in the summer of 1983. The mobile home park
was connected to the municipal system using emergency funding available
through the EPA. Several high yield wells near the Savage Well continue to
utilize local groundwater for industrial process and cooling waters.

Further sampling of surface water and groundwater by New Hampshire Water
Supply and Pollution Control Division (NHWSPCD) indicated that contamination
was widespread throughout the region. NHWSPCD in conjunction with the New
Hampshire Division of Public Health Services (DPHS) initiated investigations
into the potential sources of the contaminants. An inspection of the two
major industrial facilities in the area and of several of the smaller
commercial establishments was conducted to assess the prevailing waste
management practices and the potential impacts of these on groundwater
quality. Subsequently, hydrogeologic investigations were initiated by two of
4 local industrial entities within the facility boundaries.



The work performed by NHWSPCD is complete at this time and a final report
with its findings has been released. Work being performed by the local
industries is continuing.

The Savage Municipal Well site ranks 430 on the National Priorities List
VNPL) of sites eligible for funding under the Comprehensive Environmental,
Response, Compensation and Liability Act of 1980 (CERCLA), more commonly known
as Superfund.

B. Enforcement and Settlement

On June 18, 1985, USEPA issued a notice to four companies considered
potentially responsible parties (PRP's) for the contamination in the vicinity
of the Savage Municipal Well Site in Milford, New Hampshire. The notice sent
to Hitchiner Manufacturing Company, Inc., Hendrix Wire and Cable Corporation,
New England Steel Fabricators, Inc., and the O.K. Tool Company informed the
companies of their potential liability for the cleanup costs at this site
under CERCLA and offered the opportunity to undertake voluntary cleanup
activities.

On January 13, 1987 the USEPA sent a formal offer to the PRP's to conduct
a Remedial Investigation/Feasibility Study. The objectives of the Remedial
Investigation are to evaluate existing information, identify data gaps, and
perform the necessary field work and laboratory analyses to define the extent
of contamination and the potential public health risks related to the Savage
Municipal Well site. Furthermore, it is necessary to distinguish between
potential sources and to identify the interrelationships between sources.
After defining the nature and extent of contamination, the need for remedial
action can be defined. Remedial action alternatives will be evaluated. This

11 lead to the development of a selected remedial action alternative during
the Feasibility Study.

The objectives of the Feasibility Study are to evaluate the need for the
remedial actions, establish response criteria and objectives, identify the
remedial action alternatives, evaluate the alternatives, recommend a
cost-effective alternative that provides adequate protection of public health
and welfare and the environment, and prepare a conceptual design for the
selected remedial action. The FS will focus on the development and evaluation
of measures to be taken to alleviate all identified contamination problems.

On August 10, 1987 an Administrative Order by Consent was finalized in
which the Potentially Responsible Parties agreed with the USEPA to conduct the
RI/FS according to an attached workplan and any amendments agreed to by the
USEPA. This RI/FS work plan has been developed to address the needs of EPA,
the appropriate state agencies, and the public within the surrounding area who
are directly affected by both the contamination problem and any proposed
remedial actions. On September 24, 1987 HMM Associates was contracted to
conduct the RI/FS on behalf of the PRP's.

On October 29, 1987 the Governor and Executive Council of the State of New
Hampshire approved acceptance of funds in a Cooperative Agreement with the
USEPA to provide for State Oversight of Field Activities associated with the
RI/FS process.
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SITE MANAGEMENT PLAN

The objectives of the Site Management Plan (SMP) is to provide the EPA
with a written understanding and commitment of how various aspects of all
activities funded under the Cooperative Agreement will be managed.

The Project Operations Plan is a compilation of four site specific
plans that are used to implement the Remedial Investigation/Feasibility
Study as set forth in the Administrative Consent Order. The four plans
are the Site Management Plan, Sampling and Analysis Plan, the Quality
Assurance Project Plan, and the Health and Safety Plan.

The Site Management Plan will provide a written understanding of how
various aspects of all activities funded under the State/EPA Cooperative
Agreement will be managed.

The Sampling and Analysis Plan defines the level of effort of the
State's split/confirmatory sampling program to ensure quality data is
gathered during the Remedial Investigation/Feasibility Study.

The Quality Assurance Project Plan defines procedures used in the
State's oversight effort to ensure data of the highest quality is produced
to provide comparibility to the Potentially Responsible Parties
contractor's data.

The Health and Safety Plan provides guidelines for the protection of
State personnel during oversight activities at the Savage Municipal Well
Site.

Whenever appropriate the contractor's Project Operation Plan is
referenced in order to ensure compatibility of the State's oversight
efforts to the contractor's level of effort in conducting field
activities. Accordingly, it may be necessary to modify the scope of the
State's oversight activities if the Potentially Responsible Parties
contractor's level of effort is modified during the conductance of the
Remedial Investigation/Feasibility Study.

All activities will be consistent with the Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA) as amended by the
Superfund Amendments and Reauthorization Act of 1986 (SARA) and the
National Contigency Plan 40 CFR 300.

Specific objectives and provisions of the SMP include but are not
limited to the following:



Task IV Coordination

1) Attendance of meetings, briefings and technical sessions to
provide oversight support

2) Submittal of quarterly progress reports with a budget summary.
Reports will include a brief discussion of progress problems
resolved, anticipated problems, recommended solutions,
deliverables submitted, upcoming planned activities, key personnel
changes, travel, percent complete and schedule.

Table I shows the level of effort projected for each subtask by all
personnel involved in the State oversight of field investigations at the
Savage Municipal Well Hazardous Waste Site.

Project Scope of Work and Budget will require close monitoring due to the
nature of the oversight work as additional work items not previously
envisioned may become necessary during such assignments. The work to be
accomplished and budget expanded for such items outside that specified in the
Oversight Work Plan and/or the Consent Order will be indentified to EPA for
approval.

A brief biographical sketch of key personnel funded under the States
oversight cooperative agreement follows, with a description of their duties
and responsibilities.
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BIOGRAPHICAL SKETCH

Michael A. Sills, Ph.D., P.E.
Chief Engineer

Dr. Sills holds a 8.S. in Mechanical Engineering from Worcester
Polytechnical Institute, an M.S. in Civil Engineering (Sanitary) from the
University of Connecticut and a Ph.D. in Environmental Engineering and Science
from the University of Connecticut. He is also a registered Professional
Engineer, a member of AWWA, WPCF, ASCE, ASTSWAMO, NEWMOA, and the NEIWPCC.
Dr. Sills is currently Chief Engineer of the Waste Management Division,
Departement of Environmental Services (DES). In addition, he formerly held
the positions of Director of the Groundwater Protection Bureau and
Administrator of the Superfund Site Management Bureau of OES. Dr. Sills has
worked in the consulting engineering field and manufacturing of pollution
abatement and life support systems in the space program. He has published
numerous articles on environmental engineering, groundwater protection,
hazardous waste management and subsurface contamination topics.

The Chief Engineer is responsible formulating the Waste Management
Division's engineering program objectives. The Chief Engineer will make the
administrative and technical decisions required for the development and
implementation of the States oversight agreement, and will attend meetings to
make important contact between consultant engineers, town, state and federal
officials as well as the public.



BIOGRAPHICAL SKETCH

Carl W. Baxter, P.E.
Administrator

Mr. Baxter holds a B.S. in Civil Engineering from the University of Maine
and an M.S. in Civil Environmental Engineering from the University of
Massachusetts. He is a registered Professional Engineer and a member of
several societies. Currently, Mr. Baxter is the Administrator of the
Superfund Site Management Bureau in the Waste Management Division of the New
Hampshire Department of Environmental Services. This Bureau is responsible
for administering the Federal Superfund (CERCLA/SARA) program in New
Hampshire. Mr. Baxter has worked over 10 years in both government and
consulting engineering, doing municipal and industrial water and wastewater
engineering and hazardous waste engineering.

The Administrator is responsible for supervising the engineering
^rtivities associated with the Waste Management Division's Superfund Site

nagement Bureau. The Administrator cordinates activities with other
divisions within the State i.e. Laboratory Services, Administrative Services,
Air Resources, Water Resources, Water Supply and Pollution Control, Office of
State Planning, and the Attorney General's Office. Important contacts are
made by the Administrator to insure successful implementation of the project,
such as securing permits easements and clearances.



BIOGRAPHICAL SKETCH

Richard Pease, P.E.
On-Scene Coordinator

Mr. Pease holds a B.S. in Civil Engineering, Environmental Option from the
University of New Hampshire. He is also a registered Professional Engineer in
the State of New Hampshire. Currently Mr. Pease is a remedial project manager
for the Superfund Site Management Bureau of the Waste Management Division, New
Hampshire Department of Environmental Services. As a project manager he is
responsible for adminstering remedial activities at several Superfund sites in
New Hampshire.

The On-Scene Coordinator (OSC) is responsible for directing the State's
oversight of the PRP's field investigation program and providing a daily on
site presence to insure compliance with workplan activities and timetables.
The OSC will be required to organize the personnel necessary to effect an
efficient oversight service. Appropriate personnel will be scheduled and

signed specific oversight tasks. The OSC in addition to observing,
evaluating, and documenting all aspects of field activities, the OSC will
insure that the Hydrogeologist III and the Environmentalist II comply with the
intent of the Work Plan and the Project Operations Plan in their assigned
areas of responsibility.

Preparation of all reports i.e. State Oversight Project Operations Plan,
Comments and recommendations to the Site Project Operations Plan, bi-weekly
progress reports and quarterly project reports will be the responsibility of
the On-Scene Coordinator. The OSC will be the main point of contact within
the state for all communications and will attend all meetings relative to the
conductance of the States Oversight Project Operations Plan.



BIOGRAPHICAL SKETCH

Michael J. Robinette, P.G.
Hydorgeologist III

Mr. Robinette holds a B.A. in Geology from the University of New Hampshire
and an M.S. in Hydrology from the University of Idaho. He is also a
registered Professional Geologist in the state of Idaho. Currently Mr.
Robinette is a remedial project manager and chief hydrogeologist in the Waste
Management Division of the New Hampshire Department of Environmental
Services. As a project manager he is responsible for administering several
Superfund sites in the state. As staff hydrogeologist he is responsible for
hydrogeologic review and oversight of state and federal funded uncontrolled
hazardous waste sites.

The Hydrogeologist III is responsible for providing the technical
expertise required to evaluate the geophysical and hydrogeological
investigations. Duties will include overseeing the geophysical surveys, the
-nitoring well installation program, and aquifer testing procedures. The

Hydrogeologist III reports directly to the On-Scene Coordinator.



BIOGRAPHICAL SKETCH

Boyd P. Smith, B.S.
Environmentalist II

Mr. Smith currently holds a Bachelor of Science in Geology with a minor in
Hydrology from the University of New Hampshire (UNH) in Durham, New
Hampshire. He is continuing his education at UNH as a candidate for a Master
of Science in Hydrology. The focus of his work is in the area of
hydrogeology, with special emphasis on groundwater flow in bedrock aquifers.

Mr. Smith has been employed by the State of New Hampshire for three years
and works in the Superfund Management Bureau of the Waste Management Division.
He has been responsible for collection of field data, and manages the water
quality sampling programs of several Superfund sites. He has had training in
personal safety on hazardous waste sites, and has attended numerous programs
in the area of groundwater monitoring.

The Environmentalist II will observe and document all aspects of the
environmental sampling and analysis program and take split/confirmatory
samples as described in the Sampling and Analysis Plan. In addition, the
Environmentalist II will assemble data and the required QA/QC reports. The
Environmentalist II will report directly to the On-Scene Coordinator.



The Accountant II 1s responsible for establishing and maintaining controls
and records consistent with state and federal requirements accounting
functions will be performed in the legally applicable manner for cost
recovery. The Accountant II will prepare periodic budgetary reports and
statements, and perform analysis required to monitor expenditure status.

The Clerk Typist will perform secretarial duties such as setting up and
typing tabulated statistical studies, correspondence, reports, and any forms
relating to technical or administrative matters.

Table I shows the level of effort projected for each subtask by all
personnel involved in the State oversight of field investigations at the
Savage Municipal Well Hazardous Waste Site.
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SAMPLING AND ANALYSIS PLAN

A representative number of split/confirmatory samples will be
collected by the state for each sampling episode conducted by the
Contractor. The purpose of this effort is to provide quality data that
may be used to determine quantitative comparability and compatibility with
the Contractor's sampling data and help in assessing its validity.

The Contractor should notify the On-Scene Coordinator four weeks prior
to the sampling episode or as soon as possible, to allow for split
sampling to be scheduled. At the request of the State, the Contractor
will be required to provide parallel samples in containers using identical
sampling procedures as used when collecting the PRP's samples. Collection
methods are to be described in the Contractors Sampling and Analysis
Plan. Laboratory analytical procedures are described in the States
Quality Assurance Project Plan.

The State/EPA Cooperative Agreement provides funds to take samples for
volatile organic chemical analysis and HSL analysis. Table I below shows
the anticipated number of samples to be taken projected from Table 2 of
the Work Plan - Multi-Media Field Investigation. These numbers reflect a
minimum of 35 well clusters with two wells at each cluster. The actual
number of individual wells at a well cluster will be dependent upon
properties of the overburden materials encluntered.

All sampling locations should be chosen with EPA's concurrence.
Should EPA not be in the field when a sampling location is chosen, it will
be the responsibility of the OSC to approve the selection of the location
and to notify EPA's Project Coordinator as soon as possible.



TABLE I

Sample Episode Total Samples* Split Samples*

Existing Monitoring 40 4
Wells (approx.)

Proposed Monitoring 74 7
Wells

Follow-up #1 15 2

#11 15 2

#111 15 2

#IV 15 2

Surface Waters 21 2

Total Aqueous 195 21

Sediment 17 2

Air (Phase II) 5 1

*Anticipated number subject change with EPA's written concurrence
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SAVAGE MUNICIPAL WELL SITE SAFETY PLAN

SITE SAFETY PLAN FOR SITE INVESTIGATIONS CARRIED
OUT UNDER THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,
COMPENSATION AND LIABILITY ACT (CERCLA) AS AMENDED •
BY THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA)

NEW HAMPSHIRE DEPARTMENT OF ENVIRONMENTAL SERVICES

GENERAL

The purpose of this plan is to assign responsibilities, establish personal
protection standards and mandatory operating procedures, and provide for
contingencies that may arise while operations are being conducted at the
Savage Municipal Well site. All state personnel at this site will be required
to follow this safety plan, or the contractor's approved site safety plan if
more stringent, and report to either the on-scene manager/coordinator or the
contractor's safety officer. The safety and health of the public and on-site
personnel and the protection of the environment will take precedence over cost
and schedule considerations for all project work.

RESPONSIBILITIES

A. On Scene Manager/Coordinator
The manager has the following responsibilities:
1. Assuring that appropriate personal protective equipment is
available and properly utilized by all state personnel.
2. Assuring that personnel are aware of the provisions of this plan
and are instructed in the work practices required to ensure safety and
in planned procedures for dealing with emergencies.
3. Assuring that personnel are informed of the potential hazards
associated with site operations.
4. In conjunction with the safety officer, monitoring of safety
performance by all personnel to ensure that proper work practices, as
determined by the safety officer are employed.
5. Immediately correcting any improper work practices and/or
conditions that may result in injury to personnel or exposure to
hazardous conditions.

B. Safety Officer
The Safety Officer has the following responsibilities:
1. The safety officer will be responsible for the implementation,
enforcement and monitoring of the safety and health plan.
2. Conducting on-site evaluations of personnel hazards to determine
the degree of hazard present.
3. Determine the level of personnel protection and the necessary
equipment to insure the safety of all site personnel.
4. Monitoring hazard levels during on-site operations and changing, as
necessary, the protection levels and working conditions of site
personnel.
5. Monitoring the safety performance of all personnel to insure that
the proper work practices are employed.
6. Conducting pre-entry indoctrinations of all on-site personnel with
regard to this plan and other safety requirements to be observed during
site work, including potential hazards, personal hygiene principles,
personnel protective equipment usage and fit testing, and emergency



\

procedures dealing with fire and medical situations. The safety officer
will be responsible for ensuring that personnel not successfully completing
the required training are not permitted to perform work on this site.

PRELIMINARY SITE ORGANIZATION

A Contact with local officials. Prior to the commencement of on-site activity
the appropriate local officials shall be notified.
B. Establishment of emergency contingency and evacuation plans. Prior to the
commencement of on-site activity, plans shall be instituted describing the
procedure for evacuation of personnel due to injury. Directions to local
hospitals and a map showing location, and emergency phone numbers shall be
available and become part of the site-specific work plan. See appendix C

DETERMINATION OF ZONES OF CONTAMINATION

In order to deal with the potential dangers of exposure at this site, three
zones will be used to delineate the degree of hazard. The three zones are:
1. Contamination Zone, 2. Intermediate Zone (Decontamination Zone) , and .
3. Clean Zone.

Contamination Zone

This shall include all working areas where there is potential for exposure of
personnel to contaminated water, soil, and other materials. The required
level of personal protection, as previously determined by the safety officer,
will be worn at all times by all personnel in the contamination zone. Any
"breaks" in the protective system or malfunctions in the equipment shall be
reported to the safety officer. No eating, drinking, or smoking shall be
permitted in the contamination zone.

Intermediate zone

The intermediate zone serves as a contamination reduction area and is located
between the contamination zone and the clean area. Personnel entering the
Intermediate zone shall.wear protective clothing and carry the respiratory
protection required for entry within the Contamination zone. Personnel working
within the Intermediate zone shall remain cognizant of the Contamination zone
boundaries in order to be prepared for any need to increase their level of
protection, within the Intermediate zone. A decontamination station will be
located at the outer perimeter of the Intermediate zone. All personnel who
have been within the Contamination zone shall pass through a decontamination
procedure prior to re-entering the Clean zone. Decontamination will be in
accordance with the decontamination SOP. See Appendix B.

Clean zone

The Clean zone is the outer area and may be considered to be clear of
contamination potential. The command post will be located within the Clean
Zone, upwind if possible.. The command post will serve as the site
manager/coordinators headquarters and will be equipped with: 1.
Communications, 2.. Site work plan, 3.First aid supplies, 4. Analytical
equipment, 5. Safety equipment.



OFF SITE CONTINGENCY PLAN

This plan shall be developed by state and local officials to allow immediate
response to site occurrences requiring assistance of local agencies and shall
be available as part of the site work plan.

ON SITE CONTINGENCY PLAN

In the event of injury to on-site personnel or contact with hazardous
materials, the following protocol shall be followed.

1. In the event of injury: Notify the safety officer and the site manager.
2. Contact off-site emergency medical facilities and describe injury.
3. Determine extent of injury and perform first aid for life threatening
types of injuries-eg. arterial bleeding, respiratory difficulty.
4 For other types of injuries, decontaminate prior to administering first
aid.
5. Transport personnel to prescribed treatment facility along predetermined
routes.

In the event of significant release of toxic or hazardous vapors from any
container, well, or excavation, the source of such vapors shall be immediately
backfilled, covered with fill or capped. Equipment operators shall utilize
SCBA's during such operations. Alternate plans for that portion of site work
shall be developed and submitted to the site manager prior to recommencing
work in the area.

On-site emergencies, if encountered, can be expected to result from fire/
chemical reaction of tank or drum contents, personal casualty, or any
combination of the above. If an incident occurs necessitating and emergency
response, the site manager will sound an air horn in a predetermined pattern.
When the signal is heard, all personnel will assemble at the decontamination
station to receive instructions and special safety equipment, if necessary.

If weather deteriorates to the point where the site manager believes work
should cease, he/she will sound the air horn in a predetermined pattern in
order to stop operations. The crew upon hearing the signal will assemble at
the decontamination station.

If a fire emergency occurs, the crew will be signaled to assemble at the
decontamination station, and await further instructions. The site manager
will notify the appropriate fire and police personnel as spelled out in the
site work plan. Firefighting materials on-site will include 2 91b halon
fire extinguishers.

Personal injury would most likely result from either chemical contamination,
heat related problems, physical injury from accidents (i.e. falling,
lacerations, etc.) in performing the work, or a combination of one or more of
the above. The appropriate action depends on the type of injury involved with
the priority being to assist the casualty as soon as possible without
endangering other personnel. All injuries should be treated with the
appropriate first-aid measures and follow-up medical attention if necessary.
The injured worker(s) shall immediately move out of the contamination zone or,
if necessary be moved out by fellow workers as soon as possible. The site
manager and safety officer shall be notified immediately and shall recommend
further measures as needed



In the event that movement to a hospital is necessary, the following
information must accompany the employee. 1. The name and telephone number of
the employee's family doctor, and 2. an accurate description of the incident
including an identification of any chemicals involved, if the incident
resulted from chemical exposure, and any symptoms observed following the
problem. This information shall be prepared by the safety officer.

DETERMINATION OF THE LEVEL OF PROTECTION

It is important the personnel protective equipment and safety requirements be
appropriate to protect against the potential hazards at the site. Protective
equipment should be selected based on the type(s), concentration(s),
possibilities, and routes of exposure (i.e. inhalation, skin contact, skin
absorption, and ingestion).

The level of hazard will be determined by periodic monitoring of the site for
contamination by the safety officer and the appropriate level of protection
shall be posted at both the command post and the decontamination station.
Upgrading the level of protection is at the discretion of the safety officer
based on the results of the monitoring.

The level of protection will be determined by the most hazardous situation to
be encountered at the site and will be at least as stringent as those in the
EPA recommended safety plan.

The site safety officer will ensure that all on-site personnel are equipped
with appropriate personal safety equipment and protective clothing. The
safety officer will also ensure that all safety equipment is kept clean and
well maintained.



APPENDIX A

LEVELS OF PROTECTION

Level A

Personal protection equipment
1. Positive pressure SCBA (MSHA/NIOSH approved) operated in the positive
pressure mode.
2. Totally encapsulating suit (boots and gloves attached)
3. Gloves-inner (tight f i t t ing and chemical resistant)
4. Boots-chemical protective, steel toe and shank, depending on suit boot
construction; worn over suit boot.
5. Gloves-outer, chemical-resistant. Depending on suit construction shall be
worn over suit gloves. May be replaced with t ight-f i t t ing, chemical resistant
gloves worn inside suit gloves.
6. Underwear-cotton, long-John type*
7. Hard hat* Under suit
8. Disposal protective suit, gloves, and boots, worn under or over
encapsulating suit.
9. Coveralls * under suit.
10. 2-way radio communicator.

Criteria for use: When the type(s) and concentration (s) of toxic substances
are known and require the highest level of combined protection to the
respiratory tract, skin, and eyes, level A shall be used. These conditions
would be:

A. Atmospheres which are immediately dangerous to life and health (IDLH)
IDLH's can be found in the NIOSH/OSHA's Pocket Guide to Chemical Hazards
and/or other references.

B. Known atmospheres of potential situations that would affect the skin or
eyes, or could be absorbed into the body through these surfaces in toxic
quantities. Potential situations are those where vapors may be generated or
splashing may occur through site activities. Standard reference books should
be consulted to obtain concentrations hazardous to skin, eyes, or mucous
membranes.

At sites where the types and/or potential concentration of toxic substances
are unknown.

A. Unless circumstances strongly indicate otherwise, the site should be
presumed to present hazards to the respiratory system, skin, and eyes. Level
A protection would provide the highest level of protection for the initial
entry team. Such mitigating circumstances might be:

1. Environmental measurements contiguous to the site.
2. Reliable, accurate, historical data.
3. Open, unconfined areas.
4. Minimal probability of vapor's presence or splashing with cutaneous
affecting substances.

B. In enclosed areas such as buildings, railroad cars, ships holds, etc.
level A protection is necessary.

C. When Total vapor readings indicate 500 ppm to 1,000 ppm on instruments
such as the photoionizer or organic vapor analyzer

* Optional



LEVEL B

Personal protective equipment

1. Positive pressure SCBA (MSHA/NIOSH approved), operated in the positive
pressure mode.
2. Hooded, chemical resistant suit.
3. Gloves, outer, chemical protective.
4. Gloves, Inner, tight fitting, chemical resistant.
5. Boots, outer, chemical protective, heavy rubber disposables.
6. Boots, inner, chemical protective, steel toe and shank.
7. 2 -way radio communicator
8. Hard hat*
9. Face sheild*

Criteria for use

A. When the type(s) and concentration (s) of hazardous substances are known and
require the highest degree of respiratory protection; but a lower level of
skin protection.

1. Atmospheres which are immediately dangerous to life and health (IDLH).
Type(s) and concent ration(s) of vapors in air do not present a hazard to the
small unprotected areas of the body.

2. Atmospheres with concentrations of known substances greater than protection
factors associated with full-face, air-purifying respirators with appropriate
cartridges.

3. Atmospheres with less than 19.51 oxygen.

B. When a determination is made that potential exposure to the body parts not
protected by a fully encapsulated suit (primarily neck, ears, etc.) is highly
unlikely because of known absence of cutaneous or percutaneous hazards or the
activities performed preclude splashing of individuals.

C. Total vapor levels range from 5tf ppm on instruments such as the
photoionizer or organic vapor analyzer and does not contain suspect high
levels of toxic substances affecting skin or eyes.

D. Level B protection is recommended as the lowest level of protection for
initial entries until the hazards have been further identified and defined by
monitoring, sampling, and other reliable methods of analysis, and personnel
protection equipment commensurate with these findings utilized.

LEVEL C

Personal protective equipment

1. Full-face air purifying respirator (MSHA/NIOSH approved)
2. Chemical resistant clothing.
3. Gloves, outer, chemical protective.
4. Gloves, inner, tight fitting, chemical resistant type or woven liners.
5. Hard Hat* (face shield optional)
6. Boots, outer, chemical protective heavy rubber thrpw-aways.
7. Boots, inner, chemical protective, steel toe and shank.
8. 2 -way radio communicator.



Criteria for use

A. Site known to contain potentially hazardous materials not exceeding
air concentrations requiring a protection greater than that afforded by
a full or half-face mask or that are at levels that are not harmful to
unprotected body area (face, neck, etc.)

B. Well documented, reliable history of site and patterns of prior entry.

C. No evidence to suspect acute or chronic toxic: ty to exposed personnel
'

D. Total vapor reading between 0 ppm and 5# ppm on instruments such as the
photoionizer and portable GC

E. Continuous air or personnel monitoring should occur while wearing Level C
protection

F. Atmosphere contains 19.5% oxygen.

LEVEL D

Personal protective equipment

1. Chemical resistant aprons.
2. Boots/shoes, safety or chemical resistant steel toed boots.
3. Boots, outer, chemical protective heavy rubber throw away.
4. Half-face respirators immediately available.
5. Safety glasses or safety goggles.
6. Gloves

Criteria for use

When there is:
No indication of airborne health hazards present.
No gross indications above background on the photoionizer and/or OVA
Continuous air or personnel monitoring should occur while wearing level D
protection.



APPENDIX B
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The attached document is a copy of (the SOP which will be used for all site
inspections conducted under the muftiai.tp agreement. If site
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Equipment: water
soap
tables
wash basin/bucket
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ANNEX 4

LEVEL A DECONTAMINATION, MINIMUM LAYOUT '

A. EQUIPMENT WORN

The decontamination procedure outlined is for workers wearing Level A
protection (with taped joints between gloves, boots, and suit) consisting
of:

- Fully encapsulating suit with integral boots and gloves.

- Self-contained breathing apparatus.

- Hard hat (optional).

- Chemical-resistant, steel toe and shank boots.

- Boot covers.

Inner and outer gloves.

B. PROCEDURE FOR FULL DECONTAMINATION

/ Station 1: Segregated Equipment Drop

Deposit equipment used on-site (tools, sampling devices and containers,
monitoring instruments, radios, clipboards, etc.) on plastic drop
cloths or in different containers with plastic liners. Each will be
contaminated to a different degree. Segregation at the drop reduces
the probability of cross-contamination.

Equipment: various size containers
plastic liners
plastic drop clothes

Station 2: Outer Garment, Boots, and Gloves Wash and Rinse

Scrub outer boots, outer gloves, and fully-encapsulating suit with
decon solution or detergent water. Rinse off using copious amounts
of water.

Equipment: containers (30-50 gallons)
decon solution

or
detergent water
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rinse water
2-3 long-handle, soft-bristle scrub brushes

Station 3: Outer Boot and Glove Removal

Remove outer boots and gloves. Deposit in container with plastic
1 iner.

Equipment: container (30-50 gallons)
plastic liners
bench or stool

Station 4: Tank Change

If worker leaves Exclusion Zone to change air tank, this is the last
step in the decontamination procedure. Worker's air tank is exchanged,
new outer gloves and boot covers donned, joints taped, and worker
returns to duty.

Equipment: air tanks
tape
boot covers
gloves

Station 5: Boot, Gloves, and Outer Garment Removal

Boots, fully-encapsulating suit, and inner gloves removed and deposited
in separate containers lined with plastic.

Equipment: containers (30-50 gal Ions)
plastic liners
bench or stool

Station 6: SCBA Removal

SCBA backpack and facepiece is removed. Hands and face are thoroughly
washed. SCBA deposited on-plastic sheets.

Equipment: plastic sheets
basin or bucket
soap and towels
bench

Station 7: Field Wash

Thoroughly wash hands and face. Shower as soon as possible.
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ANNEX 1

LEVEL A DECONTAMINATION

A. EQUIPMENT UORN

The full decontamination procedure outlined is for workers wearing
Level A protection (with taped joints between gloves, boots, and
suit) consisting of:

s,
- Fully encapsulating suit.

- Self-contained breathing apparatus.

- Hard hat (optional).

- Chemical-resistant, steel toe and shank boots.

- Boot covers.

Inner and outer gloves.

B. PROCEDURE FOR FULL DECONTAMINATION

Y Station 1: Segregated Equipment Drop

Deposit equipment used on-site (tools, sampling devices and containers,
monitoring instruments, radios, clipboards, etc.) on plastic drop
cloths or in different containers with plastic liners. Each will be
contaminated to a different degree. Segregation at the drop reduces
the probability of cross-contamination.

Equipment: various size containers
plastic liners
plastic drop cloths

Station 2: Boot Cover and Glove Wash

Scrub outer boot covers and gloves with decon solution or detergent/
water.

Equipment: container (20-30 gallons)
decon solution

or
detergent water
2-3 long-handle, soft-bristle scrub brushes
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Station 3: Boot Cover and Glove Rinse

Rinse off decon solution from Station 2 using copious amounts of
water. Repeat as many times as necessary.

Equipment:, container (30-50 gallons)
or

high-pressure spray unit
water
2-3 long-handle, soft-bristle scrub brushes

Station 4: Tape Removal

Remove tape around boots and gloves and deposit in container with
* plastic liner.
x

\. Equipment: container (20-30 gallons)
,\ - plastic liners

-v Station 5: Boot Cover Removal

;• Remove boot covers and deposit in container with plastic liner.

Equipment: container (30-50 gallons)
plastic liners
bench or stool

• Station 6: Outer Glove Removal

'' Remove outer gloves and deposit in container with plastic liner.

: Equipment: container (20-30 gallons)
plastic liners

Station 7: Suit/Safety Boot Wash

Thoroughly wash fully encapsulating suit and boots. Scrub suit
and boots with long-handle, soft-bristle scrub brush and copious
amounts of decon solution or detergent/water. Repeat ,as many
times as necessary.

Equipment: container (30-50 gallons)
decon solution

or
detergent/water
2-3 long-handle, soft-bristle scrub brushes
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,- Station 8: Suit/Safety Boot Rinse

Rinse off decon solution or detergent/water using copious amounts
of water. Repeat as many times as necessary. • " '

Equipment: container (30-50 gallons)
or

high-pressure spray unit
water
2-3 long handle, soft-bristle scrub brushes

Station 9: Tank Change

If worker leaves- Exclusion Zone to change air tank, this is the
last step in the decontamination procedure. Worker's air tank is
exchanged, new outer gloves and boots covers donned, and joints
taped. Worker then returns to duty.

Equipment: air tanks
tape •
boot covers
gloves

Station 10: Safety Boot Removal

Remove safety boots and deposit in container with plastic liner.

~̂ Equipment: container (30-50 gallons)
plastic liners
bench or stool
boot jack

Station II: Fully Encapsulating Suit and Hard Hat Removal

With assistance of helper, remove fully encapsulating suit (and
hard hat). Hang suits on rack or lay out on drop cloths.

Equipment: rack
'drop cloths
. bench or stool

Station 12: SCBA Backpack Removal

While still wearing facepiece, remove backpack and place on table.
Disconnect hose from regulator valve and proceed to next station.

Equipment: table
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Station 13: Inner Glove Wash

Wash with decon solution or detergent/water that will not harm
skin. Repeat as many times as necessary.

Equipment: basin or bucket
decon solution

or
detergent/water
small table

Station 14: Inner Glove Rinse

Rinse with water. Repeat as many times as necessary.

Equipment: water basin
basin or bucket
small table

Station 15: Facepiece Removal

Remove facepiece. Deposit in container with plastic liner. Avoid
touching face with fingers.

Equipment: container (30-50 gallons)
plastic liners

X

Station 16: Inner Glove Removal

Remove inner gloves and deposit in container with Clastic liner.

Equipment: container (20-30 gallons)
plastic liners

Station 17: Inner Clothing Removal

Remove clothing soaked with perspiration. Place in container with
plastic liner. Inner clothing should be removed as soon as possible
since there is a possibility that small amounts of contaminants might
have been transferred in removing fully encapsulating suit.

Equipment: container (30-50 gallons)
plastic liners

Station 18: Field Wash

Shower if highly toxic, skin-corrosive or skin-absorbable materials
are known or suspected to be present. Wash hands and face if shower
is not available.
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Equipment: water
soap
small table
basin or bucket
field showers
towels

Station 19: Redress

Put on clean clothes. A dressing trailer is needed in inclement weather,

Equipment: tables
chairs
lockers
clothes

C. FULL DECONTAMINATION (SIT. 1) AND THREE MODIFICATIONS

s
I
T

1

2

3

4

STATION NUMBER

1

X

X

X

X

2

X

X

3

X

X

4

X

X

!

5

X

X

6

X

X

1

7

X

X

X

X

8

X

X

X

X

9

X

X

10

X

X

11

X

X

12

X

X

13

X

14

X

15

X

X

16

X

X

17

X

X

18

X

X

19

X

Situation 1: The individual entering the Contamination Reduction
Corridor is observed to be grossly contaminated or extremely toxic
substances are known or suspected to be present.

Situation 2: Same as Situation 1 except individual needs new air tank
and wi11 return to Exclusion Zone.
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Situation 3: Individual entering the CRC is expected to be minimally
contaminated. Extremely toxic or skin-corrosive materials are not
present. .No outer gloves or boot covers are worn. Inner gloves are
not contaminated.

Situation 4: Same as Situation 3 except indjvidual needs new air tank
and willreturn to Exclusion Zone.
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ANNEX 2

LEVEL B DECONTAMINATION
f

A. EQUIPMENT WORN

The full decontamination procedure outlined is for workers wearing
Level B protection (with taped joints between gloves, boot, and suit)
consisting of:

- One-piece, hooded, chemical-resistant splash suit.

- Self-contained breathing apparatus.

- Hard hat.

- Chemical-resistant, steel toe and shank boots.

- Boot covers

Inner and outer gloves.

B. PROCEDURE FOR FULL DECONTAMINATION

{ Station 1: Segregated Equipment Drop

Deposit equipment used on-site (tools, sampling devices and containers,
'monitoring instruments, radios, clipboards, etc.) on plastic drop
cloths or in different containers with plastic liners. Each will be
contaminated to a different degree. Segregation at the drop reduces
the probability of cross-contamination.

Equipment: various size containers
plastic liners
plastic drop cloths

Station 2: Boot Cover and Glove Wash

Scrub outer boot covers and gloves with decon solution or detergent/
water.

Equipment: container (20-30 gallons)
decon solution

or
detergent water
2-3-long-handle, soft-bristle scrub brushes
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Station 3: Boot Cover and Glove Rinse

Rinse off decon solution from Station 2 using copious amounts of
water. Repeat as many times as necessary.

Equipment: container (30-50 gallons)
or

high-pressure spray unit
water
2-3 long-handle, soft-bristle scrub brushes

Station 4: Tape Removal

Remove tape around boots and gloves and deposit in container with
plastic 1iner.

Equipment: container (20-30 gallons)
plastic liners

Station 5: Boot Cover Removal

Remove boot covers and deposit in container with plastic liner.

Equipment: container (30-50 gallons)
plastic liners
bench or stool

Station 6: Outer Glove Removal

Remove outer gloves and deposit in container with plastic liner.

Equipment: container (20-30 gallons
plastic liners

Station 7: Suit/Safety Boot Wash

Thoroughly wash chemical-resistant splash suit, SCBA, gloves, and
safety boots. Scrub with long-handle, soft-bristle scrub brush
and copious amounts of decon solution or detergent/water. Wrap
SCBA regulator (if belt-mounted type) with plastic to keep out
water. Wash backpack assembly with sponges or cloths.

Equipment: container (30-50 gallons)
. decon solution

or
detergent/water
2-3 long-handle, soft-bristle scrub brushes
small buckets
sponges or cloths
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Station 8: Suit/SCBA/Boot/Glove Rinse

Rinse off decon solution or detergent/water using copious amounts
of water. Repeat as many times as necessary.

Equipment: container (30-50 gallons)
or

high-pressure spray unit
water
small buckets
2-3 long-handle, soft-bristle scrub brushes
sponges or cloths

Station 9: Tank Change

If worker leaves Exclusion Zone to change air tank, this is the last
step in the decontamination procedure. Worker'.s air tank is
exchanged, new outer gloves and boots covers donned, and joints
taped. Worker returns to duty.

Equipment: air tanks
'tape
boot covers
gloves

Station 10: Safety Boot Removal

Remove safety boots and deposit in container with plastic liner.

Equipment: container (30-50 gallons)
plastic liners
bench or stool
boot jack

Station II: SCBA Backpack Removal

While still wearing facepiece, remove backpack and place on table.
Disconnect hose from regulator valve and proceed to next station.

Equipment: table

Station 12: Splash Suit Removal

With assistance of helper, remove splash suit. Deposit in container
with plastic liner.

Equipment: container (30-50 gallons)
plastic liners
bench or stool
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Station 13: Inner Glove Wash

Wash inner gloves with decon solution or detergent/water that w i l l
not harm skin. Repeat as many times as necessary.

Equipment: decon solution
or

detergent/water
basin or bucket
smal 1 .table

Station 14: Inner Glove Rinse

Rinse inner gloves with water. Repeat as many times as necessary.

Equipment: water
basin or bucket
small table

Station 15: Facepiece Removal

Remove facepiece. - Avoid touching face with gloves. Deposit in
container with plastic liner.

Equipment: container (30-50 gallons)
plastic liners

Station 16: Inner Glove Removal

Remove inner gloves and deposit in container with plastic liner.

Equipment: container (20-30 gallons)
plastic liners

Station 17: Inner Clothing Removal

Remove clothing soaked with perspiration. Place in container with
plastic liner. Do not wear inner clothing off-site since there is
a possibility small amounts of contaminants might have been
transferred in removing fully encapsulating suit.

Equipment: container (30-50 gallons)
plastic liners

Station 18: Field Wash

Shower if highly toxic, skin-,corrosi ve, or skin-absorbable materials
are known or suspected to be present. Wash hands and face if shower
is not available.

A2-4



Equipment: water
soap
small tables
basins or buckets
field showers

Station 19: Redress

Put on clean clothes. A dressing trailer is needed in inclement
weather.

Equipment: tables
chairs
lockers
clothes

C. FULL DECONTAMINATION (SIT. 1) AND THREE MODIFICATIONS

s
I
T

1

2

3

4

STATION NUMBER

1

X

X

X

X

2

X

X

3

X

X

4

X

X

5

X

X

6

X

7

X
!.

X | X

X

V

8

X

X

X

X

9

X

X

10

X

X

11

X

X

12

X

X

13

X

14

X

i

15

X

X

16

X

X

17

X

X

18

X

X

19

X

X

C

Situation 1: The individual entering the Contamination Reduction
Corridor is observed to be grossly contaminated or extremely toxic
substances are known or suspected to be present.

Situation 2: Same as Situation 1 except individual needs new air tank
and wi 1 I re~turn to Exclusion Zone.

A2-5



Situation 3^ Individual entering the CRC is
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; ANNEX 3

LEVEL C DECONTAMINATION

A. EQUIPMENT WORN

The full decontamination procedure outlined is for workers wearing
Level C protection (with taped joints between gloves, boots, and
suit) consisting of:

- One-piece, hooded, chemical-resistant splash suit.

- Canister equipped, full-face mask.

- Hard hat.

- Chemical-resistant, steel toe and shank boots.-

Boot covers.

Inner and outer gloves.

B. PROCEDURE FOR FULL DECONTAMINATION

f Station 1; Segregated Equipment Drop

Deposit equipment used on-site (tools, sampling devices and containers,
monitoring instruments, radios, clipboards, etc.) on plastic drop
cloths or in different containers with plastic liners. Each will be
contaminated to a different degree. Segregation at the drop reduces
the probability of cross-contamination.

>
Equipment: various size containers

plastic liners
plastic drop cloths

Station 2: Boot Cover and Glove Wash

Scrub outer boot covers and gloves with decon solution or detergent/
water.

Equipment: container (20-30 gallons)
decon solution

or
detergent water
2-3 long-handle, soft-bristle scrub brushes
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Station 3: Boot Cover and Glove Rinse

Rinse off decon solution from Station 2 using copious amounts of
water. Repeat as many times as necessary.

Equipment: container (30-50 gallons)
or

high-pressure spray unit
water
2-3 long-handle, soft bristle scrub brushes

Station 4: Tape Removal

Remove tape around boots and gloves and deposit in container with
plastic liner.

Equipment: container (20-30 gallons)'
plastic liners

Station 5: Boot Cover Removal

Remove boot covers and deposit in container with plastic liner.

Equipment: container (30-50 gallons)
plastic liners
bench or stool

Station 6: Outer Glove Removal

Remove outer gloves and deposit in container with plastic liner.

Equipment: container (20-30 gallons)
plastic liners
«

Station 7: Suit/Safety Boot Wash

Thoroughly wash splash suit and safety boots. Scrub with long-
handle, soft-bristle scrub brush and copious amounts of decon
solution or detergent/water. Repeat as many times as necessary.

Equipment: container (30-50 gallons)
decon solution

or
detergent/water
2-3 long-handle, soft-bristle scrub brushes

Station 8: Suit/Safety Boot Rinse
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• Rinse off decon solution or detergent/water using copious amounts
of water. Repeat as many times as necessary.

Equipment: container (30-50 gallons)
or

high-pressure spray unit
water
2-3 long-handle, soft-bristle scrub brushes

Station 9: Canister or Mask Change

If worker leaves Exclusion Zone to change canister (or mask), this
is the last step in the decontamination procedure. Worker's canister
is exchanged, new outer gloves and boots covers donned, and joints
taped. Worker returns to duty.

Equipment: canister (or mask)
tape
boot covers
gloves

Station 10: Safety Boot Removal

Remove safety boots and deposit in container with plastic liner.

Equipment: container (30-50 gallons)
C~ plastic liners \
"- bench or stool

boot jack

Station 11: Splash Suit Removal

With assistance of helper, remove splash suit. Deposit in container
with plastic liner.

Equipment: container (30-50 gallons)
bench or stool
liner

Station 12: Inner Glove Wash

Wash inner gloves with decon solution or detergent/water that w i l l
not harm skin. Repeat as many times as necessary.

Equipment.- decon solution
or

detergent/water
basin or bucket
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Station 13: Inner Glove Rinse

Rinse inner gloves with water. Repeat as many times as necessary.

Equipment: water
basin or bucket
small table

Station 14: Facepiece Removal

Remove facepiece. Avoid touching face with gloves. Deposit
facepiece in container with plastic liner.

Equipment: container (30-50 gallons)
plastic liners

Station 15: Inner Glove Removal

Remove inner gloves and deposit in container with plastic liner.

Equipment: container (20-30 gallons)
plastic liners

Station 16: Inner Clothing Removal

Remove clothing soaked with perspiration. Place in container with
plastic liner. Do not wear inner clothing off-site since there is
a possibility small amounts of contaminants might have been
transferred in removing splash suite.

Equipment: container (30-50 gallons)
plastic liners

Station 17: Field Wash

Shower if highly toxic, skin-corrosive or skin-absorbable materials
are known or suspected to be present. Wash hands and face if shower
is not available..

Equipment: water
soap
tables
wash basins/buckets
field showers

Station 18: Redress

Put on clean clothes. A dressing trailer is needed in inclement weather.
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Equipment: tables
chairs
lockers
clothes

C. FULL DECONTAMINATION (SIT. 1) AND THREE MODIFICATIONS

s
I
T

1

2

3

4

STATION NUMBER

1

X

X

X

X

2

X

X

3

X

X

4

X

X

5

X

X

6

X

X

7

X

X

X

X

8

X

X

X

X

9

X

X

X

10

X

X

11

X

X

12

X

13

X

14

X

X

15

X

X

16

X

X

17

X

X

18

X

C
Situation 1: The individual entering the Contamination Reduction Corridor
is observed to be grossly contaminated or extremely skin corrosive substances
are known or suspected to be present.

Situation 2: Same as Situation 1 except individual needs new canister or
mask and wi l l return to Exclusion Zone.

Situation 3: Individual entering the CRC is expected to be minimally
contaminated. Extremely skin-corrosive materials are not present. No
outer gloves, or boot covers are worn. Inner gloves are not contaminated.

Situation 4: Same as Situation 3 except individual needs new canister or
mask and will return to Exclusion Zone.
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OUTER GLOW
REMOVAL

EXCLUSION
ZONE

TAPE
REMOVAL

BOOT COVER
4

GLOVE WASH

CANISTER OR
MASK CHANGE

BOOT COVERS
GLOVE RINSE

SEGREGATED
EQUIPMENT

DROP

•»-HOTUNE-«—
SUIT/SAFETY BOOT

WASH

SUIT/SAFETY BOOT
RINSE

SAFETY BOOT
REMOVAL

CONTAMINATION
REDUCTION

ZONE

13

SPLASH surr
REMOVAL

INNER GLOVE
WASH

INNER GLOVE
RINSE

DECONTAMINATION LAYOUT
LEVEL C PROTECTION

FIGURE A3-1

FACE P1ECS
REMOVAL

.,.
1

INNER GLOVE
REMOVAL

INNER CLOTHING
REMOVAL

FIELD
IS REDRESS

_.,_CCNTAMINAT)ON.
CCNTHOL LINE

SUPPORT
ZONE



PERSONAL PROTECTIVE EQUIPMENT

Table 4. Sample Protective Ensembles3

LEVEL OF
PROTECTION EQUIPMENT

PROTECTION
PROVIDED

SHOULD BE USED
WHEN:

LIMITING
CRITERIA

RECOMMENDED:
• Pressure-demand, full-

facepiece SCBA or
pressure-demand
supplied-air respirator
with escape SCBA.

• Fully-encapsulating,
chemical-resistant
suit.

• Inner chemical-
resistant gloves.

• Chemical-resistant
safety boots/shoes.

• Two-way radio
communications.

OPTIONAL:
• Cooling unit.
• Coveralls.
• Long cotton

underwear.
• Hard hat.
• Disposable gloves

and boot covers.

The highest
available level
of respiratory,
skin, and eye
protection.

• The chemical sub-
stance has been
identified and re-
quires the highest
level of protection
for skin, eyes, and
the respiratory
system based on
either:
— measured (or

potential for)
high concen-
tration of at-
mospheric
vapors, gases,
or particulates or

— site operations
and work func-
tions involving
a high potential
for splash, im-
mersion, or
exposure to
unexpected
vapors, gases,
or particulates
harmful to skin
or capable of
being absorbed
through the
intact skin.

• Substances with
a high degree of
hazard to the skin
are known or sus-
pected to be pres-
ent, and skin con-
tact is possible.

• Operations must
be conducted in
confined, poorly
ventilated areas
until the absence
of conditions re-
quiring Level A
protection is
determined.

• Fully-encapsi
ating suit
material mus
be compatibl
with the
substances
involved.



PERSONAL PROTECTIVE EQUIPMENT

Table 4 (Cont.)

LEVEL OF
PROTECTION

B

EQUIPMENT

RECOMMENDED:
• Pressure-demand, full-

facepiece SCBA or
pressure-demand
supplied-air respirator
with escape SCBA.

• Chemical-resistant
clothing (overalls and
long-sleeved jacket;
hooded, one- or two-
piece chemical
splash suit; dispos-
able chemical-resist-
ant one-piece suit).

• Inner and outer
chemical-resistant
gloves.

• Chemical-resistant
safety boots/shoes.

• Hard hat.
• Two-way radio

communications.

OPTIONAL:
• Coveralls.
• Disposable boot

covers.
• Face shield.
• Long cotton

underwear.

•

PROTECTION
PROVIDED

The same
level of respir-
atory protec-
tion but less
skin protec-
tion than
Level A.
It is the mini-
mum level
recommended
for initial site
entries until
the hazards
have been
further
identified.

SHOULD BE USED
WHEN:

• The type and at-
mospheric con-
centration of sub-
stances have
been identified
and require a high
level of respiratory
protection, but
less skin protec-
tion. This involves
atmospheres:
— with IDLH con-

centrations of
specific sub-
stances that
do not repre-
sent a severe
skin hazard;

or
— that do not

meet the cri-
teria for use of
air-purifying
respirators.

• Atmosphere con-
tains less than
19.5 percent
oxygen.

• Presence of in-
completely identi-
fied vapors or
gases is indicated
by direct-reading
organic vapor de-
tection instru-
ment, but vapors
and gases are not
suspected of con-
taining high levels
of chemicals
harmful to skin or
capable of being
absorbed through
the intact skin.

LIMITING
CRITERIA

• Use only when
the vapor or
gases present
are not sus-
pected of con-
taining high
concentrations
of chemicals
that are harmful
to skin or cap-
able of being
absorbed
through the
intact skin.

• Use only when
it is highly un-
likely that the
work being
done will gener-
ate high con-
centrations of
vapors, gases,
or paniculate or
splashes of ma-
terial that will
affect exposed
skin.

•Based on EPA protective ensembles.



PERSONAL PROTECTIVE EQUIPMENT

Table 4 (Cont.)

LEVEL OF
PROTECTION

c
EQUIPMENT

RECOMMENDED:
• Full-facepiece,

air-purifying.
canister-equipped
respirator.

• Chemical-resistant
clothing (overalls and
long-sleeved jacket;
hooded, one- or two-
piece chemical
splash suit; dispos-
able chemical-resist-
ant one-piece suit).

• Inner and outer
chemical-resistant
gloves.

• Chemical-resistant
safety boots/shoes.

• Hard hat.
• Two-way radio

communications.

PROTECTION
PROVIDED

The same
level of skin
protection as
Level B, but a
lower level of
respiratory
protection.

SHOULD BE USED
WHEN:

• The atmospheric
contaminants,
liquid splashes, or
other direct con-
tact will not ad-
versely affect any
exposed skin.

• The types of air
contaminants
have been identi-
fied, concentra-
tions measured.
and a canister is
available that can
remove the
contaminant.

• All criteria for the
use of air-
purifying
respirators are
met.

LIMITINC
CRITERIA

• Atmospher
concentrati
of chemical
must not
exceed IDLI
levels.

• The atmosp
must contai
least 19.5 p
cent oxyger

OPTIONAL:
• Coveralls.
• Disposable boot

covers.
• Face shield.
• Escape mask.
• Long cotton

underwear.

RECOMMENDED:
• Coveralls.
• Safety boots/shoes.
• Safety glasses or

chemical splash
goggles.

• Hard hat.

OPTIONAL:
• Gloves.
• Escape mask.
• Face shield.

No res-
piratory pro-
tection.
Minimal skin
protection.

The atmosphere
contains no
known hazard.
Work functions
preclude splashes,
immersion, or the
potential for unex-
pected inhalation
of or contact with
hazardous levels
of any chemicals.

This level
should not be
worn in the
Exclusion Zor
The atmosph<
must contain
least 19.5
percent oxyge



PERSONAL PROTECTIVE EQUIPMENT

Table 5. Signs and Symptoms of Heat
Stress

• Heat rash may result from continuous
exposure to heat or humid air.

• Heat cramps are caused by heavy sweating
with inadequate electrolyte replacement.
Signs and symptoms include:
— muscle spasms
— pain in the hands, feet, and abdomen

• Heat exhaustion occurs from increased stress
on various body organs including inadequate
blood circulation due to cardiovascular insuffi-
ciency or dehydration. Signs and symptoms
include:
— pale, cool, moist skin
— heavy sweating
— dizziness
— nausea
— fainting

• Heat stroke is the most serious form of heat
stress. Temperature regulation fails and the
body temperature rises to critical levels. Imme-
diate action must be taken to cool the body
before serious injury and death occur. Compe-
tent medical help must be obtained. Signs and
symptoms are:
— red, hot, usually dry skin
— lack of or reduced perspiration
— nausea
— dizziness and confusion
— strong, rapid pulse
— coma

dehydration, obesity, alcohol and drug use,
infection, sunburn, chronic disease, and
diarrhea. Because heat stress is one of the
most common, and potentially serious, ill-
nesses at hazardous waste sites, regular
monitoring and preventive precautions are
vital. Some of these precautions include
adjusting work schedules, providing shelter
or shaded areas, and maintaining workers'
body fluids by urging them to drink liquids.
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3.0 PROJECT DESCRIPTION

The purpose of the Remedial Investigation/Feasibility Study is to

perform the necessary field work and laboratory analyses to define the extent

of contamination and potential public health risks so that remedial action

alternatives can be evaluated and the most appropriate alternative selected.

New Hampshire Department of Environmental Services (NHDES) support

activities provided in this Quality Assurance Project Plan (QAPP) include the

analyzing of split samples and confirmatory samples for each sampling episode

conducted by the Potentially Responsible Parties' (PRPs) contractor. The

purpose of this effort is to ensure the validity of the results reported.
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QA Objectives for Measurement Data in Terms of
Precision. Accuracy. Completness.

Representativeness, and Comparability

The New Hampshire QA/QC Project Plan - Section 10.0 addresses
precision, accuracy and completeness for each major parameter. This section
is a summary index listing the parameters of interest, the analytical method
of choice, sample matrix and the NHDES's projections for accuracy and
precision. Eventually the accuracy and precision given for each parameter
will be based on historical data representative of the media (solid waste,
water, industrial waste, etc.), and the conditions being measured. The NHDES
does not have sufficient historical data at this time, but this data will be
generated for each site, before a project has reached completion. It is
solely the project manager's responsibility to assure the adequate and valid
quality assurance data is generated before project completion.

It has been the policy of the NHDES Laboratory to calculate data and
report it in units, which are recommended by EPA. Since the NHWSPCC
Laboratory uses only EPA methods, it is understood by employing these methods
the data calculations and units in which the data are expressed will allow for
comparability of data bases among organizations.
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6.0 Sampling Procedures

At the request of the NHDES representative, the PRPs contractor shall
provide such parallel samples to the NHDES representative in containers using
identical or parallel sampling procedures as used in collecting the PRP sample.
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7.0 SAMPLE CUSTODY AND DOCUMENTATION

Document Control

All information pertinent to a field survey and/or sampling will be

recorded by Commission personnel in various forms: field logbook, sample

tags, photographs, maps, etc. Proper documentation and document control

are crucial to any future enforcement action since evidence gathered by

field and laboratory personnel may become the focal point of any hearing

or prosecution.

The purpose of document control is to assure that all documents for a

specific project are accountable when the project is completed. Account-

able documents include items such as logbooks, field data records, inter-

nal and external communications, chain of custody records, laboratory

bench logs and analytical records and photographs. Each document should

be secured in the appropriate project file.

The specific project manager, officer or on-scene coordinator will be

responsible to insure that all records are properly filed. It should be

his/her responsibility to insure that a project file removed for inspec-

tion, review, copying, etc. is immediately returned to its proper place.

A log out-log in system will be used to track any files which leave the

immediate vicinity of the file storage area. Under no circumstance

should the original file be loaned to non-Commission personnel.

Information discovered or observed during field surveys and/or sam-

pling must be recorded. Field personnel should maintain a logbook or

insure that all information is transferred by initialed memorandum to the

project officer and the project file. Examples of information to be re-

corded are:
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- Date and time of event

- Purpose of sampling, surveillance

- Names and addresses of personnel present

- Discharger, generator or disposer of waste and address

- Type of process producing waste

- Type of waste or sample (eg., air, sludge, soil, water, other liq-

uid, gas or solid)

- Description of sample

- Number and volume of sample taken

- Description of sampling point

- Time and date of sample collection-

- Collector's name

- References such as maps, photographs

- Field observations (eg., wind, temperature, weather, terrain con-

ditions)

- Any field measurements made such as pH, dissolved oxygen, tempera-

ture, conductivity, specific ions, photoionization analysis

Since sampling situations can vary widely, notes should be as de-

scriptive as possible. Recorded information should be sufficient so that

someone can reconstruct the sampling situation without reliance on memory.

Photographs are the most accurate demonstration of the field person-

nel's observations. They can be significant and informative to the field

team for review during future inspections, meetings and hearings. Docu-

mentation of a photograph is critical to its validity as a representation

of an existing situation. Therefore, for each photograph taken, several

items should be noted on the photograph or in the field notebook:
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V -'Date

- Time

- Photographer

- Name of site

- General direction faced and description of subject

- Same measure of scale

- Photograph number

The Commission maintains several 35mm and instant type cameras for

on-site documentation. Only lenses that afford a perspective similar to

that of the naked eye will be used for enforcement purposes.

- Samples

Each sample will be labeled and properly sealed immediately after

collection. Sample container tags or labels using waterproof ink should

be filled out prior to sample collection.

Sample labels must be firmly affixed to sample containers. Gummed or

contact type labels will be used and are to be applied before sample col-

lection. The label should include:

- name of collector and initials

- date and time of collection

- place of collection

- sample number

- field information

L
A typical sample label is shown in Figure 5.1.
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Chain"of Custody

As in any other activity that may be used to support litigation, the

Commission must be able to provide the chain of possession and custody of

any samples which are offered for evidence or which form the basis of

analytical test results introduced into evidence in any pollution or pub-

lic health case. It is imperative that proper procedures are followed

whenever evidence samples are collected, transferred, stored, analyzed,

or destroyed. The primary objective of these procedures is to create an

accurate written record which can be used to trace the possession and

handling of the sample from the moment of its collection through analysis

and its introduction as evidence.

A sample is in someone's custody if:

- it is in actual physical possession, or

- it remains in view after being in physical possession, or

- it is secured (locked) after being in physical possession, or

- it is restricted to authorized personnel after being secured.

It is important that a minimum number of persons be involved in sam-

ple collection and handling. Procedures recorded in this project plan

for sample collection preservation and handling will be used. Field re-

cords should be completed at the time the sample is collected and should

be signed or initialled by the collector and time and date recorded. The

standard New Hampshire Water Supply and Pollution Control Commission

laboratory analysis sheets should be used. The sheet contains space for

recording:
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» - sample number

- time and date

- source of sample

- sample type (water, soil, sludge)

- preservative used

- analysis required

- name of collector

- pertinent field measurements (ph, D.O., etc.)

__: - serial number (for lab tracking)

The samples are to remain in the possession of Commission field per-

sonnel until transfer to the laboratory. If samples are to be left un-

f attended, they must be placed in a suitable cooler and the lid sealed

with gummed tape which would indicate tampering if removed.

When samples arrive at the laboratory, the field crew must log each

sample into the computer. Input information is similar to that provided

on the laboratory analysis sheet. After log in, custody of the samples

are transferred to laboratory personnel using the reverse side of the

laboratory analysis sheet. A separate laboratory analysis sheet is used

for organic determination. See figures 5-2 and 5-3 for example chain of

custody forms.

Once samples are logged in and transferred to laboratory personnel,
>

they are only handled by authorized analysts. If samples are not imme-

diately analyzed, they are placed in an appropriate environment such a a

walk in refrigerator. A lockable chest within the refrigerator is avail-

l able for use for additional security. The laboratory is locked during



Section No: 7_
Revision No: 1
Date: August 2. 1988
Page: 6 of £

non-working hours. Laboratory log sheets, shown in another section of this

project plan, identify each analyst working on the sample.

The foregoing chain of custody procedure is consistent with published EPA

guidelines and has been successfully defended in several enforcement actions.

The director of laboratory is charged with periodic review of these procedures

and to upgrade them to remain within published guidelines.
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NEW HAMPSHIRE WATER SUPPLY AND POLLUTION
CONTROL COMMISSION SAMPLE

Collector _ Collector's Sample No.

Place of Collection __

Date Sample Time Sampled,

Field Information

Figure 5-1. Sample Label
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Calibration Procedures and Frequency

The purpose of this section is to document by reference to appropriate

standard operating procedures, methods which are employed to assure that field

and laboratory equipment are functioning properly. The application of the

calibration procedures noted below are routinely recorded in the equipment

logs.

Consult the individual laboratory analytical procedures for information

concerning:

(1) Frequency of recalibration

(2) The source of calibration Standards and Quality Control Standards.

(3) The proper dilutions of these standards to use for calibration and

quality control purposes.

(4) The instrument system used for the analysis.

(5) The references for the procedure employed.

Procedures for laboratory analytical equipment are located in Section 10

of the Quality Assurance Plan.

FIELD EQUIPMENT

pH Meter

1) Purpose

To provide operating procedures for Orion Research analog pH meter

model 399A
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2) Equipment and Materials

Pre-cleaned jars

Three pH laboratory buffer solutions with pH's of 4.0, 7.0, and

10.0

Distilled or de-ionized water

Squeeze bottle

Clean paper towels

VWR Scientific, Inc. digital pH/mv meter (with battery fully

charged)

Meter operation and maintenance instruction manual

3) Procedures

A) Two-buffer standardization

This procedure is recommended for precise measurements or for

checking electrode operation.

1. Place electrode in a beaker of distilled water and stir

vigorously. Remove and shake off drops of water.

2. Place electrode in a buffer near pH 7 and stir vigorously.

Stop stirring and wait for a stable reading (less than 30

seconds should be required).

3. Set the meter to the pH of the buffer with the calibration

control.

4. Place electrode in a beaker of distilled water and stir

vigorously. Remove and shake off drops of water.
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5. Place electrode in a buffer which is at least 3 pH units from

the first buffer and which is near sample pH (e.g., pH 4 for

acidic samples or pH 10 for basic samples) and stir

vigorously. Stop stirring and wait for a stable reading.

6. Set the meter reading to the pH of the buffer with the

temperature compensator knob. Turn the plastic slope

indicator until the arrow on the temperature knob points to

the buffer temperature. The percent slope, when on the bottom

half of the indicator, should be greater than 90%. If not,

see Cleaning Procedure.

7. Remove electrode and place in a beaker of distilled water.

Stir vigorously. Remove and shake off drops of water, place

in sample, and stir vigorously.

8. Stop stirring and wait for a stable reading. Read sample pH.

4) Documentation

All field readings should be recorded in the field log immediately

following the field measurements.

5) References

Instruction Manual, Orion Research Inc., 380 Putnam Avenue, Cambridge,

Massachusetts 02139
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Conductivity Meter

1) Purpose

To provide procedures for the Yellow Springs Instrument Co., Inc.

Mode! 33 conductivity meter in order to measure the specific

conductance of a water sample in the field.

2) Equipment and Materials

Pre-cleaned jars

Standard solution of 12.880 uS/cm at 25°C

Dis t i l l e d or de-ionized water

Squeeze bottle

Clean paper towels

VSI Model 33 Conductivity Meter (with battery fully charged)

Meter operation and maintenance instruction manual

3) Procedures

A. Check the instrument according to specified procedures in the

manufacturer's instruction manual.

B. Calibrate the conductivity meter, following calibration procedures

outlined in the instruction manual and using standard solution.

C. Avoid calibrating on one meter range and making measurements on

another.

0. Maintain calibration solution and sample at the same temperature.
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E. Quickly stir sample prior to placement of cell in sample.

F. Place rinsed cell in sample solution and record digitized

conductance reading. Measure specific conductance immediately

after sampling.

4) Documentation

Record a l l readings in the field log immediately following the field

measurements.

5) References

Yellow Springs Instrument Co., Inc. Model 33 Conductivity Meter

Instruction Manual, Yellow Springs, Ohio

Photoionization Detector (HNU Meter)

1) Purpose

To provide operating procedures for the HNU Systems Model PI 101

Photoionization detector for field surveying of organic vapors.

2) Equipment and Materials

HNU Systems Model PI 101 Photoionization Detector

3) Procedures

A. Preparation for use.
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1) Assemble the photoinization probe by screwing the handle to the probe

body and inserting the probe extension into the probe body.

2) Connect the probe to the meter by matching the alignment keys on the

12 pin connector, pressing down, and twisting the connector lock

until a distinct snap is felt.

3) Turn the function switch to the battery check position. The needle

should swing into or above the green arc on the scaleplate. If it

does not, the unit must be recharged before use.

4) Turn the function switch to the standby position and rotate the zero

potentiometer until the meter reads zero. At this setting, the probe

fan should turn on, and the UV light source should be on. A distinct

hum indicates operation of the fan, while a purple glow in the probe

tube indicates UV light source is operational.

5) Turn the function switch to the 0-20 ppm scale setting. The meter

needle should read between 0.5-0.7 ppm.

B. Operation

1) The probe should be held in close proximity to the area being

monitored to provide the most accurate reading. The lowest possible

scale range should also be selected. In environments where levels of

volatile organics are unknown, initially use the 0-2000 ppm scale and

then change to lower scales if appropriate.
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2) Do not allow the probe intake to directly contact soil or liquid

materials. This will disrupt the air flow to the UV light source and

may contaminate the probe.

4. Special Notes

A. For general monitoring in environments where gas mixtures are

present, the span adjustment should be set at 9.8.

B. This instrument will not detect methane or other natural gases.

5. Calibration

Instruments are laboratory calibrated during routine maintenance. During

projects requiring repeated use of the meter for more than one day,

calibration will be checked in the field daily using a factory-supplied

benzene gas.

The calibration gas is supplied by HNU Systems, Inc. Cat. No. 101-350

67ppm at 9.8 span with 10.2 eV source. At these settings, a direct
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connection is made from the gas canister to the probe intake and the

zero knob is adjusted until the correct gas concentration is read.

6) Documentation

Readings will be recorded in the field log immediately following the

field measurements.

7) Applicable Standards and References

Instruction Manual for Model PI 101 Photoionization Analyzer, HNU

Systems, Inc.
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INTRODUCTION

This section of the New Hampshire QA/QC Project Plan is devoted to an
index summary of the analytical procedures, employed by the New Hampshire
Department of Environmental Services. This index references the specific
analytical procedure used to determine an analyte of interest, in a particular
sample matrix. Further information as to the technique employed and the
working range of the instrument-when calibrated in accordance with the method
cited-are provided. The laboratory's projected minimal detection limits,
Percent bias and Precision are also given in the index.

The projected MDL, % Bias and % Precision, which are cited in the
index, were either abstracted from the given reference or developed by the
NHDES Laboratory as noted. The NHDES Laboratory generated the data, used to
determine the projected MDL, % Bias and % Precision, by spiking the standards
of interest into DI water (or organic-free water when appropriate) and
analyzing ten times. The method used to calculate the MDL, % Bias and %
Precision is outlined in Section No. 16.0 of the NH QA/QC PP. It should be
further noted that the projected figures apply to all the sample matrices,
unless otherwise noted - (ie waste, surface, ground, and saline waters and
solid waste, sludges and slurries). It is recognized that the MDLS, accuracy
and precision data may be radically different for each sample matrix. It is
anticipated that as a project site develops, the real MDLS, precision and
accuracy data will be supplied for each sample matrix pertinent to that
specific site. In order to accomplish this the Project Manager must interface
with the Laboratory Director and Unit Supervisors to determine the necessary
number of field replicates and spike samples required to estimate valid
accuracy and precision data. It is the Project Manager's responsibility to
assure that adequate and valid precision data are being developed for each
site under his jurisdiction. Eventually this index will be modified to
reflect the parameters of interest for each site, and the MDL, precision and
accuracy for each sample matrix at a specific site.
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY
STANDARD METHOD FOR DETERMINATION OF: Metals

References:

1. EPA Manual, Metals Section, March 1979, Revised March 1983, Metals-1
thru Metals-29

2. Standard Methods, 16th ed., 1985, Part 300 thru 328 E, pp 143-261
3. Perkin Elmer 560 and 272, AAS Manuals
4. Perkin Elmer HGA 500 Graphite Furnace Manual
5. Perkin Elmer AS-40 Auto Sampler Manual, Furnace
6. Perkin Elmer AS-50 Auto Sampler Manual, Flame
7. METPRO file. On HP 1000 LAS computer

TECHNIQUE USED: Atomic Absorption (See Section B - Techniques below)

A. Sampling Metholoqy:

1. Preservative: Ultrex Nitric A c i d to pH less than 2 (5mL/L)
2. Holding lime: 6 months
3. Required volume: 1OOOmL
4. Container Type: LPF.

8. Technique:

1. A.A. Flame - A l , 8a, Be. Ca, Cr, Cu, Fe, Mg, Mn, N i , K, Ag, Na, Tl, Zn
2. A.A. Graphite Furnace - A l , As, Cd, Cr, Cu, n, N i , Se, Ag, Sb, V, Mo,

Zn
3. Cold Vapor - Hg

C. Sample Preparation:

1. A.A. Flame: Total Metals (Perkin-EImer 272 instrument)
a. Pour 50 mL of sample into a 125mL Erlenmeyer Plask.
b. Add ?mL of Ultrex HN03 and evaporate to near dryness
c. Cool, add an additional 2mL Ultrex HN03, reheat and reflux

sample on hot plate until digestion is complete. (Using
additional 2mL aliquots of Ultrex HN03 if necessary.

d. Add 2.5 mL of 1:1 Ultrex HC1, and warm to d i s s o l v e any residue
remaining from the evaporation process.

e. Return sample to original volume with D . I . water, filtering
through a Whatman 934-AH glass fiber f i l t e r , if necessary, to
remove s i l i c a t e s or other insoluable matter.

f. Add Matrix Modifiers, as needed before atomi/ation.
1) Ca & Mg require additon of l.OmL La C13 per 1OmL sample.

2) Al and Ba require addition of 2mL 10% KC1 per lOOmL sample
g. Analyze sample as per intrumental requirement

2. A.A. Graphite Furnace: Total Metals (Perkin timer 560 instrument)
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY
STANDARD METHOD FOR DETERMINATION OF: Metals

a. Pour 30mL of sample into a 50mL Erlenmeyer flask.
b. Add l.OmL Ultrex HN03 and O.SmL 30% hydrogen peroxide (Ĥ )

and evaporate to near dryness.
Note: Avoid the use of halide acids in a l l graphite furnace

preparation.
c. Cool, add an additional ImL Ultrex HN03, reheat and reflux

sample on hot plate u n t i l digestion is complete. (Use additional
ImL aliquots if necessary)

d. After digestion is complete, add an additional ImL of 1:1 Ultrex
HN03 and warm to dissolve any residue remaining from the
evaporation process.

e. Return sample to i n i t i a l volume with O.I. Water.
f. Matrix modifiers for pach analyte added as needed by AS-40. See

Ref. 7 for proper modifiers.
g. The use of "Method of S1IJ additions "Automated furnace procedures

(ref. 5) follows the g u i d e l i n e s as set by EPA (ref.l)

3. A.A. Flame: Total ReroverjDie M e t a l s
a. Pour 50 mL of sample into a 250 mL F.rlenmyer flask.
b. Add 2.5 mL of 1 : 1 Ultrex HC1 to each H < s k , The "flame" acid

matrix is now 0.5% HN03 and 5% 1 : 1 HC1.
c. Digest sample to less than 1/2 the i n i l j| volume under a hood on

a 400°C hot plate.
d. Filter and return sample to original vu: ,me with D.I. Water.
e. Add Matrix modifiers as needed, after c u o l i n g :

1) Ca & Mg require addition of 1.0 mL La C13 per 10 mL sample
prior to ana lysis

2) Al and Ba require 2ml. of 10% KC1 per 100 mL sample be added
to sample prior to analysis

4. A.A. Graphite Furnace: Total Recoverable Metals
a. Pour 30mL of sample into a 50ml. Erlenmeyer flask.
b. Add O.SmL of 30% hydrogen peroxide
Note: Avoid the use of halide acids in all graphite furnace

preparat ion.
c. Digest to less than 1/2 the i n i t i a l volume
d. F i l t e r a return sdmple to i n i t i a l volume ,:ith O.I. Water.
e. Matrix Modifiers fur *-ach analyte added is needed by AS-40. See

rter. / for proper Tiodifier.
f. Thp use of 'Methods of STO additions" au'omated for furnace

procpdures follows the guidelines as set by Ref. 1, Metals,
8.1 -8.5.

5. Cold Vapor: Hg only. (Perkin timer, Coleman MAS-50 instrument)
a. Pour 100 mL sample into a BOD bottle (300mL) reserved for Hg only,
b. Add 5mL concentrated Ultrex H2S04 and 2.5 mL concentrated

Ultrex HN03.
c. Add ISmL of 5% (w/v) KMn04. If color fades, add 15mL more.
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY
STANDARD METHOD FOR DETERMINATION OF: Metals

d. Add 8mL of 5* (w/v) potassium persulfate. Heat for two hours in a
covered circulating water bath with the circulator on, dial set at
8.3, and the water level up to the water line of the samples. The
water must be cool at the start.

e. Remove the covering for the mercury analyzer vent
f. Two hours before use, turn on the power switch of the Coleman

MAS-50 instrument also turn on the pump switch located on the
back of the instrument.
g. Cool, add 6mL of 12% (w/v) Na C1 -hydroxylamine HC1 solution to

reduce excess KMn 04.
h. Instrument adjustment

a. Push the meter switch to % T (middle setting)
b. With the shutter lever in the open position, use the 100% T

knob to move the needle to 100 on the black dial,
c. With the shutter lever in the closed position, use the 0% T

knob to move the needle to 0 on the black d i a l .
d. Push the meter switch to X5 (bottom position).
e. With the shutter lever in the open position, once again use

the 100% T knob to move the needle to 100 on the black dial
f. Push the meter to XI (top position). Read samples with meter

in this pos ition.

i. Add 5mL of 10% (w/v) Stannous Chloride. ('Shake the stannous
chloride before using each time).

j. Immediately connect the bottle to the aeration apparatus. Aerate
and determine concentration of Hg which is proportional to the
peak absorbance.

D. Instrumental Procedure - Ref. 7.

E. Data Handling Procedures:

1. Accuracy - Computerized
a. Mean & std. dev. control charts for Q.C. Standards.
b. % Recovery & std. dev. control charts for Q-C. spikes.

2. Precision - Duplicates and Standard Curve, Computerized.

3. Da lot rtec.vnJing Procedures:
a Results rm orded from graph or printer to bench log.
b. Results recorded from bench log to computer.
c. Samples and Q-C. results handled ide n t i c a l l y .

F. Quality Control:

1. Standards and % Recovery Standards.
a. Q.C. standards and spikes of samples for ", recovery are made from

a mixed substandard as indicated on chart. (See Figure 1
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b. Quality control standard solutions contain the proper acid matrix
as previously cited for either flame or furnace analysis. (See
Section C)

c. Working standards are prepared daily and contain proper acid
matrix and modifiers as previously cited. (See Section C).

d. Class A volumetric flasks and pipettes are used in all standard
and spike preparation

2. Duplicates:

1. One duplicate analysed for each 23 samples as 15th sample of run.
2. Duplicate should be randomly chosen.

3. Blanks:

1. Standard calibration blanks are prepared daily along with the
standards to establish baseline or printer display zero.
2. Method or Digest blanks are processed along with samples as

previously cited. (See Section C).

G. Glassware Washing:

All glassware is soaked in 1% Liqui-Nox and Wat- r for 24 hours, rinsed
with hot water, soaked for 24 hours in polyethy'^ne tubs containing 1:1
HN03, manually rinsed in hot tap water and f i n a ' i y rinsed in D.I. Water.

H. Atomic Absorption Spectroscopy - Perkin - Elmer 272
Flame Analysis:

1. Turn on vent, power switch and compressor assuring pump and filter
valves are closed on compressor.

d. Compressor is located in basement storage Room 10. Should be
checked every Friday for Water b u i l d up, and drained as necessary.

b. Miters located on side of cabinet below Perkin-Elmer 272 should
be checked regularly for brittleness and b u i l d - u p of
particulates. These are changed every 6 months regardless of
condition and sooner if necessary.

r Ppmo'.'e and rlfan burner head daily with J.I. Water.
•1. i;*:ijjnt Howmeter (air) should read 50 u n i t s . (See "272" manual

f i g /. 4 for 4 m i n .)

2. Put analyte lamp(s) in mount (s) and with signal switch set on lamp,
set specified current energy per lamp per channel, (i.e. lamp 1,
copper-25 amp - lamp 2, iron-30 amp).

3. With signal switch on A8S, set proper wavelength and slit for analyte.
4. Set gain at 20.
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5. Align lamp to optimize lamp energy by:
a. Adjusting the two knobs on the lamp mount.
b. Adjusting burner height using horizontal & vertical knobs on

burner mount so that lamp beam "sits on burner and is centered
over burner slit."

6. Allow lamp 15-30 minutes to warm up.
7. Turn on acetelyne, ignite flame, aspirate D.I. water blank and allow

lamp energy meter to stabilize (approximately 15 minutes time with
gain set at 40).

8. After 15 minutes, rease aspiration, shut off fuel and recheck
wavelength and alignment process.

9. Re-ignite flame, set gain at 40 and check stability.
10. When satisfied with a l l steps above, aspirate analyte standard. (See

Ref 7 for s e n s i t i v i t y check).
11. When sensitivity check is satisfactory, proceed with standardization.
12. Turn signal switth to cone mode, press autozero calibrate instrument:

a. Aspirate high standard as instrument 51.
b. If linearity cannot be achieved use middle standard as SI and

high standard as $2 as directed in instrument instructions.
13. Calibration standards for each element and "'ow to prepare them are in

Ref. 7.
14. Analyze samples and standards periodically 'j check linearity and

calibration.
15. If lamp energy needle drifts out of green d'->a, repeat steps 8&9.
16. To shut down A.A., reverse procedure

a. Drain compressor pump and filter daily
17. Consult Perkin-Elmer 272 AAS Manual for additional information.

I. Atomic Absorption Spectroscopy - Perkin Elmer
560 With HGA 500. Graphite Furnace Analysis:

1. Turn on vent and power switches for "560" EDi Power Supply Records,
Autosampler, and Furnace Programmer.

2. Clean quartz windows in furnace daily with ethanol. Check graphite
tube and contact rings, replacing if necessary.

3. Turn on Argon.
4. Turn on water valve
5. Put on analyte lamp and mount in AA, setting ,ppcified lamp current on

f PI power supply (or AA-lamp signal knob if using Hollow Cathode
lamp.) Warn up EDI. 10 min. and HC 15-30 mm

6. W i t h s i g n a l knob in set-up:
a. Set proper wavelength and s l i t for analyte.
b. Align lamp to optimize lamp energy.
c. Maintain lamp energy at 40.
d. Set background corrector knob at AA.

( Note 1:) If background corrector is necessary set knob in AA-BG
position after lamp energy above has stabilized and allow and
additional 15 minutes for warm-up.

7. Turn recorder to "amp" to warm-up.
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8. Inspect Auto sampler (AS-40) capillary tube to insure that there are
no air breaks. Inspect wash reservoir, f i l l if necessary.

9. Program furnace for respective analyte lamp according to Ref. 7
guidelines.

10. Adjust max power/max temp dial as needed if internal gas flow is zero
during max power atomization.

11. Run conditioning program (See Perkin Elmer HGA-500 manual) for new
tubes.

12. Reinspect all energy levels for optimum level and stability DO NOT
exceed manufacturer's designated lamp current level.

13. When satisfied with above, turn signal knob to A8S and set recorder
range and integration time according to program.

14. Standardise AA for each metal. Proper S1-S2-S3 settings for each
metal are in Ref. 7.

15. Analyze samples and standards p e r i o d i c a l l y to check linearity and
ca1ibration.

16. To shut down AA, reverse start-up procedures.
I/ . Consult Perkin-Elmer "560" AAS Manual and HGA 500 Graphite Furnace

Manual for additional information.
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Item
Number

]
2
3
4
5
6
7
8
9
10
11
12
13
14

15
16
17
18
19
20
21
22
23
24
25

Name Of
Metal

Aluminum
Bari urn
Beryl 1 i urn
Calcium
Chromi urn
Copper
Iron
Magnesium
Manganese
Nickel
Potass i urn
Sod i urn
Iha 1 1 i urn
Zi nc

A luminum
Arsenic
Cadmium
Chromium
Copper
Lead
Selenium
Si Tver
Antimony
Vanadi um
Molybdenum

Symbol For
Metal

Al
Ba
81
Ca
Cr
i u
FP
Mg
Mn
N i
K

Nd

Computer
Test

40
42

44
45
46
47
49
84
51
52
55

Technique
Used

AA F
II

II

M

II

II

I I

II

II

II

II

lame
11

H

II

M

"
"
u

it

"
II

It

26 Mercury

/n

MS

Cd
Cr
Cu
Pb
Se
Ag
Sb
V

Mo

Hg

5?

40
41
43
45
46
48
53
54

200
202
201

50

AA Furnace

Cold V i p o r

CNO/pdl
0295C
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References:
1 EPA Manual, March 1979, Revised March, 1983, Method 150.
2 1985 Annual Book of ASTM Standards Section 11, Water and Environmental

Technology.
3 Standard Methods 16th edition, 1985, part 423, p 429-437.
4 Beckman (Altex) Instructions 015-556363, pp 11-13 (1981).

TECHNIQUE USED: Electrometric.

A. Sampling Methodology:

1. Preservative: 4°C, first chemical test performed on sample.
(after bacteria)

2. Holding Time: Analyze immediately.

3. Required Volume: 25 mL:

4. Container Type: Polyolefin or glass, plastic preferred.

B. Instrument Set-Up and Run:

1. Check KC1 filling solution in electrode for precipitate and level of
solutions anr presence of crystals on outside of probe. Remove
clothespin from the fill hole, when electrode is in use.If precipitate
or crystals are present, change the filling solution,

2. Standardize and calibrate meter as follows: (NOTE 2) (NOTE 3).

a. Immerse electrode in buffer solution of pH 4.0 (NOTE 1) with
stirring bar in 30 mL plastic beaker.

b. Push CAL button. When (arrow) appears take off 4.0 solution.
Rinse and blot electrode. Place in pH 10.0 buffer solution and
push CAL button again. When (arrow) appears remove 10.0
solution, rinse electrode and measure pH of 4.0 solution again.
If not on correct reading, repeat the above procedure. If still
off, make new solutions and start over.

3. To measure samples and Q.C. standard, pour sample into 30 mL plastic
beaker with a small stirring bar (0.75"), place on magnetic stirrer,
and stir slowly with electrode immersed in sample. Switch meter to pH
mode and record reading when (eye symbol) and (arrow) show on
meter.

a. Do not generate a vortex or air bubbles when stirring.

b. Use a separate stirring bar for each sample.

4. When finished measuring samples, keep electrode immersed in deionized
water and leave on pH, clear at end of day only.
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TECHNIQUE USED: Electrometric

NOTE 1: Use pHydrion certified capsules made up in 100 mL of deionized water.

(pH 4.00 VWR Cat. No. 34175-129, 10.00 VWR Cat. No. 34175-399)

NOTE 2: Once the electrode is set up and placed into its holder, take care
that it is disturbed as little as possible during the analysis. The
electrode should be moved from sample to sample in the following
manner.

a. Lift the sample cup slightly off the stirrer being careful not to
hit the electrode.

b. Carefully slide the stirrer back and away from the sample cup and
the electrode.

c. Drop the sample cup directly down then away from the electrode.

d. Rinse the electrode well with 01 water.

e. Place the next sample cup under the electrode and raise it up
enough so that the stirrer can be slid back underneath the cup and
electrode.

f. Continue measuring subsequent samples and standards as in 8.3.

NOTE 3: Fisher Combination Electrode, Cat. No. 13-369-80 w/Fisher 13-640-155
Adaptor, Beckman "Altex 060" Meter, VWR 34101-417.

C. Data Handling Procedures:

1. Accuracy

a. Control charts

1) x for Q.C. standards.

2. Precision

a. Duplicates, (R) Chart

3. Recording Procedures:

Enter all sample and Q.C. data into the computer.
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TECHNIQUE USED: Electrometric

D. Quality Control - 20%:

1. Stock Solutions - prepare buffer solutions of 10.0 pH and 4.0 pH by
dissolving pHydrion buffer capsules in 100 mL of deionized water.
Make new each week. Keep capsule in desiccator.

2. Q.C. Standard - Altex/Beckman 7.00 buffer, VWR 34181-303. Use as
received. Run one every 10 samples.

3. Duplicates - Run one duplicate for every 10 samples.

4. Repeat above format for each additional set of 10 samples to assure
20% quality control.

CNO/pdl
(2097X)
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Reference:

1 EPA Manual, March 1979, Revised March, 1983, Method 120.1.
2 Standard Methods for the Examination of Water and Wastewater

16th edition, 1985, Part 205, p 76-80

TECHNIQUE USED: Conductivity Bridge and Cell, mhos/cm at 25°C

A. Sampling Methodology:

1. Preservative: 4°C

2. Holding Time : 28 days

3. Required Volume: 100 mL

4. Container Type: polyethylene or glass

B. Instrument Set-Up: Beckman Conductivity Bridge Model RC-16C instructions

1. Set power toggle switch to 85 H2

(a) Set conductance scale to balance knob (blue mhos) to 1000
(b) Set multiplier scale to 1
(c) Turn sensitivity knob to approximately midrange of null meter

2. Attach conductivity probe (Beckman industria) PT# 265-10758627) to
cell posts #1 & #2

3. Pour 100 mL of sample/standard into short & glass cylinder.

4. Immerse probe in sample/standard to completely cover the hole on the
side of the probe. Switch multiplier knob for maximum deflection
towards zero on null meter.

5. Once the null meter zeros (a) turn balance knob clockwise until the
null meter deflects positively. Note the number of divisions deflected
on the umhos scale. Zero the null meter again with the balance knob
(b) turn the balance wheel counterclockwise until the null meter
deflects positively. Note the number of units of deflection on the urn
hos scale. Add together the number of units of deflection in (a) &
(b). Coordinate dialing of balance and sensitivity knobs until the
above sum is less than 5 divisions. The sensitivity knob is generally
increased to achieve the 5 division minimum, deflection requirement.

6. After the total 5 division requirement is met, turn the balance knob so
the null meter is at zero. Record umhos scale reading (blue scale)

7. Record scale multiplier factor

8. Check temperature of sample with digital thermometer set on "C.

9. Record thermometer and temperature factor readings found on chart in
drawer underneath meter.
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NOTES:

1. Check conductivity of DI Water every day before running samples. Let 01
Water run for 2 minutes then collect lOOmL into a clean graduated
cylinder. Record in bench log as 01 Blank, Results should be 1.00 or
less. If results are higher than 1.00 report to area supervisor.

2. Rinse cell with deionized water between samples.

3. Recording Procedures

a. Record reading (umhos) = B
b. Record sample temperature, °C.
c. Determine factor = A by multiplying together:

1. Scale multiplier factor - A
2. Temperature factor-determined from 25 °C equivalent values

chart.
3. Probe factor = 1.00 (This must be determined for each probe).

d. Multiply A X B to obtain umhos/cm.
e. Record results in bench log and in computer.
f. Record results in bench log and in QC File in computer.
g. Record results on computer.

2. *Factors for Converting Specific Conductance of Water to
Equivalent Values at 25°C. (Std. Methods 13th Ed. p 324)

5
6
7
8
9

Factor

1.58
1.54
1.50
1.46
1.43

15
16
17
18
19

Factor

1.23
1.21
1.18
1.16
1.13

Temp (°C)

25
26
27
28
29

Factor

1.00
0.97
0.95
0.93
0.92
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10
11
12
13
14

"Note:

Factor

1.40
1.36
1.32
1.29
1.26

Temp (°C)

20
21
22
23
24

Factor

1.11
1.08
1.06
1.04
1.02

30

Factor

0.90

Factors extrapolated from curve (expanded) in "Std. Methods"

COMMON CONDUCTIVITIES OF N.H.

less than 0.5 - 5.0 : Pure Water 80 - 200 : Private wells
3.0 - 20.0 : Rain or Snow 200 - 600 : Contaminated wells
60 - 90 : Oligotrophic lakes and clean rivers 190 - 1,500 : Treatment plant

effluents
100 - 200 : Eutrophic lakes; larger rivers 1,000 - 10,000 : Groundwater

leachates
9,000 and greater : Saline

waters

F. Quality Control - 20%:

1. QC Standard: Dissolve 7.4555 g of Potassiim Chloride (KC1) in
deionized water and dilute to 1 liter for a 0.1M KC1 solution. Dilute 10 mL
of 0.1 M KC1 solution to 1 liter in deionized water for a QC standard of
146.93 mhos/cm specific conductivity.

a. Run as 5th, 15th, 25th samples, etc..

2. Duplicates: Run duplicates - once every ten samples. Duplicate
range is calculated by subtracting the difference of the final

readings and left justifying the decimal.

3. Check standardization of instrument every 6 months with the following
KC1 standards: (should be done on a regular basis).

Concentration (M)

0.0001
0.0005
0.001
0.005
0.01
0.02
0.05
0.1
0.2

Conductivity (mhos/cm)

14.94
73.90

147.0
717.8
1,
2,
6,

,413
,767
,668

12,900
25,820

211 OX
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References:
1. Federal Register; October 26, 1984; Methods 601-602, pp. 43261-43280

TECHNIQUE: Purge Trap Gas Chromatography (Hewlett-Packard 5880 A-FID)

A. SAMPLING METHODOLOGY;

1. Preservation: 100 uL HgCl2 (4.3 mg/mL cone.); 4°C
2. Holding Time: 14 days
3. Required Volume: 40 mL
4. Container type: 40mL precleaned vial with teflon screw cap.

B. INSTRUMENT SET-UP and RUN:

1. G.C. conditions:

a. Initial temperature 70°
b. Initial time 4.00 minutes
c. Level 1 program

1) Program rate 10°C/minutes
2) Final Temperature 220°C
3) Final Time 15.00 minutes

d. FID Detector temperature 250°C
e. Injector tempereture 150°C
f. Chart Speed 0.3cm/min.
g. Peak Width 0.1

2. Column type: 1.0% SP-1000 or 60/80
Carbopack B

3. Trap: The packing 1n the trap consists of 8 cm #15 silica gel, 15 cm GC
Tenax, 1 cm 3% OV-1, and is plugged at each end with glass wool.

C. AUTOMATIC PURGE TRAP CONDITIONS:

1. Temperature Functions:
a. Purge Time 11 minutes
b. Desorb Time 4 minutes
c. Bake Time 7 minutes

D. MECHANICAL OPERATION:

1. Switch on lower auto-sampling unit to AUTO mode.
2. Turn first cycle light to the position of the first sample
3. Purge trap should be baked out for about 10 minutes every day.
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4. If heavily contaminated samples were run the day before, the purge
cells should be baked out in the morning to prevent carry over
(5m1n/trap.)

5. Every two weeks, or as conditions dictate, the glass chambers should be
removed and Immersed in 50% HN03 for 24 hours. Prior to
reinstallation the chamber should be rinsed well with 01 water.

E. REAGENTS:

1. Blank Water
a. Water from a Sybron/Barnstead megohm-cm #82770 Water Purifying

System 1s boiled for 15 minutes.
b. Allow to come to room temperature
c. Prepare new blank water if blank run has Interferences.

2. Stock Standard
a. Prepare stock standards 1n volumes of 100 mL "
b. Transfer to amber bottle and store at 4°C
c. Shelf like: 6 months

3. Intermediate Standard
a. Usually a 1:50 dilution of the stock standard. The dilution

should be such that the final dilution will appropriate the
analytical averages of the system.

b. This standard is given a lot number, sealed in glass vials, and
stored at 0°C

c. Dilution is used for about 1 week to make up working standards

4. Working Standards
a. 0.002 mL to S.OmL dilutions of intermediate standard. This

dilution will yield levels of 20-30 ug/L of the volatile organic
compounds of interest

b. Other working dilutions may be necessary depending on the group of
standards being analyzed

5. Purge Trap Calibration Standards

(g/ml)
density

MEOH
Vol to 50mL

Stock
Std.

(fmg/L)

Inter.
Std.
(1 to 50)

Work in
Std.

(Z ul tCompound

MeCl2 1.3266 250 uL 6633 132.66 53.0
1.1 diChloroethylene 1.213 200 uL 4872 97.44 38.9
t - l,2-d1Chloroethylen 1.2565 150 uL 3769.5 75.39 30.1
1.1-diChloroethane 1.1757 200 uL 4702.8 94.056 37.6;
Chloroform 1.4832 150 uL 4449.6 88.99 35.6
1.2 diChloroethane 1.2351 150 uL 3705.3 77.106 29.6<
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Compound

1,1,1 TMchloroethane
TMchloroethylene
Toluene
Chlorobenzene
Ethylbenzene
M-xylene
0-xylene
P-xylene
Benzene
Tetrachloroethylene

(g/ml)
density

1.3390
1.4642
0.8669
1.1058
0.8670
0.8642
0.8802
0.8611
0.8765
1.6227

Stock
MEOH Std.

Vol to 50mL (fmq/L)

150 uL
150 uL
250 uL
200 uL
250 uL
250 uL
125 uL
125 uL
250 uL
150 uL

Inter.
Std.

(1 to 50)

4017
4392.6
4334.5
4423.2
4335
4321
2205.5
2152.75
4382.5
4868.1

80.34
87.85
86.69
88.46
86.70
86.42
44.01
43.055
87.65
97.36

Workl
Stc

(2 ul t

32.1
35.1
34.6
35.3
34.6
34.5
17.6i
17.2,
35.0i
38.9'

Purge Trap Internal Standard:

Fluorobenzene

6. Internal Standard

1.0225 2.5 uL 51.125 20.45

a. 20.0 ug/L flurobenze
b. The Internal standards are prepared monthly, sealed in ampules and

stored at 0°C
c. One ampule 1s used until signs of contamination appear, usually 1

week

7. HgCl2

a. Dissolve 2.15g HgCl2 reagent grade Into 500 mL of organically
pure water (blank water) and store 1n amber bottle

b. Solution 1s made once a month or as Indicated

F. SAMPLE TYPE:

1. This system was developed to handle the SDWA samples.
2. Private samples are usually done by GC/MS, but may be done on this

system when sample load on GC/MC 1s taxing

G. DATA HANDLING:

1. Data Recording Procedures:
a. The program KEN* on the lab computer will calculate the new

response factors.
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b. The program KEN** on the lab computer will calculate the percent
difference in the response factors.

c. The response factors and the percent deviation should be recorded
in the GC - HP 5880A notebook.

d. The integration of the data is done on the 5880A integrator. This
is an internal standard method.

e. The data is reviewed by the supervisor.
f. The data is then entered into the general laboratory computer for

dissemination.

2. Accuracy
a. % Recovery of QC spike - recorded in the QC - GC - HP 5880A

notebook
b. Run an EPA QC check sample once every month to ensure that the

Integration system is in control. Record results in the GC -
5880A notebook

H. QUALITY CONTROL
1. Data Review

a. The analyst should take special care that the compound of interest
has not exceeded the range of linearity of the instrument.

b. If the sample has exceeded the tinear range, a dilution should be
made and run. If it is not possible to make a dilution, report
values of greater than for the compounds involved, and request a
resample.

c. Minimum detection limits for each compound. (See run of August 5,
1986 for actual values received on each of 9 runs).

Compound MOL

1.1 - Dichlorobenzene 4.38
1,1, Olchloroethane 2.39
t - 1,1 - Dichloroethylene 3.07
CHC13 5.67
1.2 - Dichloroethane 2.54
1,1,1 - Trichloroethane 2.86
Trichloroethylene 2.83
Benzene 2.41
Tetrachloroethene 3.10
Toluene 2.44
Chlorobenzene 2.56
Ethylbenzene 2.96
M-X ylene 2.94
0-X ylene, p-X ylene 2.76
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Note: The 40mL sample vials should be cleaned; they may be revised by the
pesticides and radiological departments. The analyst processing the samples
is responsible for cleaning and storing his/her vials.

CNO/pdl
0311C
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY

STANDARD METHOD FOR DETERMINATION OF: Volatile Organic Compounds
Federal Register. July 1, 1982, Method 624, (624-1, 624-11).

A. Sampling Methodology:

1. Preservative: 100 microliters of HgCl2 (4.3 mg/ml concentration)
and storage at 4 C.

2. Holding Time: 14 days

3. Required Volume: 40 mL

4. Container Type: 40 mL precleaned vial with teflon screw cap.

B. Techniques:

1. Gas Chromatography/Mass Spectrometry - with 10 chamber automatic
purge trap.

C. Instrument Set-Up and Run:

1. GC/MS Conditions

a. Gas chromatograph conditions:
Initial Temp 70° C
Hold Time 12.5 Min.
Final Temp 220° C
Final Time 300 Min.
Ramp 15 C/Min
Inj. Temp 125 C
TCD Temp 240 C
AUX Temp 240 C
Chart Speed 0.01
Zero 10.0
FID Signal +8
Vlv/Ext. 1 time 0
Vlv/Ext. -1 time 0.02

b. Column Type: 1.0% SP-1000 on 60/80 carbopack B.

c. Trap: The packing in the trap consists of 8 cm #15
silicon gel, 15 cm GC Tenax, 1 cm 3% OV-1, and is
plugged at each end with glass wool.

d. Mass Spectrometer conditions:
Ion Source Temp 240 C
Low Mass 45
High Mass 220
A/0 3
Threshold 50
High Voltage as required
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STANDARD METHOD FOR DETERMINATION OF: Volatile Organic Compounds

2. Automatic purge trap condition:

a. Temperature functions
purge time 11 minutes
disorb time 4 minutes
bake time 7 minutes

b. Mechanical operation:
1. Switch on lower auto-sampling unit to AUTO mode.
2. Turn first cycle light to the position of the first sample.
3. Purge cells should be baked out every morning to prevent

carry over (5 minutes/trap).
4. Every two weeks, or as conditions dictate, the glass chambers

should be removed and immersed in 50% HN03 for 24 hours.
Prior to reinstallation the chambers should be rinsed well
with D.I. water.

D. Reagents:

1. Blank Water-

a. Water from a Sybron/Barnstead megohm-cm #82770 water purifying
system is boiled for 15 minutes.

b. Allow to come to room temperature
c. Prepare new blank water if a blank is run that contains

interferences.
2. Standards

a. Stock standards
(a) Prepare stock standards in volumes of 100 mL.
(b) Transfer to amber bottles and store at 4°C. The shelf

life for these is 6 months.
(c) In the case of chloroethane, chloromethane, bromomethane

and vinyl chloride; transfer to teflon-sealed screw cap
amber bottles and store at -2QQC, away from light. These
standards are to be made up weekly.

(d) Intermediate standard
1. Usually a 1:50 dilution of the stock standard. The

dilution should be such that the final dilution will
appropriate the analytical averages of the system.

2. This standard is given a lot number, sealed in glass
vials, and stored at 4 C.

3. Dilution is used for about 1 month to make working
standards.
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(e) Working standards
1. 0.004 mL:5.0 mL dilution of intermediate standard.

This dilution will yield levels of 20-30 microgram/L
of the volatile organic compounds of interest.

2. Other working dilutions may be necessary depending on
the group of samples being analyzed.

(f) Internal standard
1. 20.0 micrograms/L fluorobenzene standard
2. 25 micrograms/L p-bromo-fluorobenzene (this compound

is used as the tuning standard).
3. The internal standards are prepared monthly, sealed in

ampules and stored in freezer.
4. One ampule is used until signs of contamination

appear, usually one week.

(g) Preservative
a. Mercuric Chloride Powder - Fisher Scientific Company

(reagent grade)
b. Dissolve 2.15 g into 500 mL of organically pure water

(blank water) and store in amber bottle.
c. Solution made once a month, or as indicated.

E. Data Handling:

1. Accuracy

a. % Recovery of Q.C. spike - recorded in the Q.C. - GC/MS notebook.

b. Run an EPA QC check sample once every 20 runs, or 5$, to ensure
that the integration system is in control. Record results in
the GC/MS QC logbook.

2. Precision

a. Duplicates
b. % difference in response factors - on a daily basis.
c. GC/MS calibration standard - bromofluorobenzene on a daily basis.

Data Recording Procedures

a

b

c,
d.

The integration program (m) is used to integrate the data.
(Hewlett Packard 1000, E series, attached to the GC/MS)

Hardcopies of the integration are printed by the Hewlett Packard
Printer 9876A.

The data is then reviewed by the supervisor.
The data is then entered into the general laboratory computer for
dissemination (Hewlett Packard 1000, E series).

Quality Control - 20%:

1. Data Review
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a) The analyst should take special care to ensure the compound of
interest has not exceeded the maximum peak area count allowed by
a 16-bit computer ( 32767 counts).

b) If the area count has exceeded the 32767, a secondary ion, of
lesser abundance, should be selected to be targeted by the
integration program. If this is not possible, then the run
should be repeated on dilution, or the data report must be
prefaced with a "greater than" for the reported concentration,

2. Duplicates

a. 20% of all samples are duplicates and the results of these
analyses must be recorded appropriately for quality control
purposes,

b. Once a week the analyst will spike one of the duplicate samples
with an EPA surrogate standard solution to monitor the
recoveries. These results should be recorded in the mass
spectrometer log book.

CND/pdl
(1840)
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY

STANDARD METHOD FOR DETERMINATION OF: Cyanide

References:

1. EPA Manual, Method 335.2, 1-9; March 1979, Revised March 1983.
2. "STANDARD METHODS", 16th ed, 1985, Part 412B, pp 334-338.

TECHNIQUE USED: Distillation; Spectrophotometric

A. Sampling Methodology

1. Preservative: 4°C; 1.0 g ascorbic acid, 0.5g (12-20) Na OH
pellets. At the time of collection the pH must be between 11-12.

2. Holding Time: 24 hours
3. Required Volume: 1 Liter (Note 1)
4. Container: polyethylene

8. Apparatus

1. Wheaton Cyanide Di s t i l l a t i o n Apparatus (See diagram A)
2. Vacuum source
3. Glas-Cal 380 watts 115 volts heating mantVs with variable

transformers
4. Beckman Du-7 or B & L 710 Spectrophotometer set at 580.5 nm with a

2.0 cm cuvette
5. Fume hood with very good draw

C. Sample Preparation

1. Prepare a standard solution of KCN in the 10 - 800 ug CN/L range.
2. Assemble three sets of distillation apparatus under the hood. (See

diagram A)
a. Pour 250 mL of sample into a 1 L boiling flask. At the same time,

set up a standard and a quality control sample. If the sample is
known or suspected to be in the high range use a smaller volume.
Record volume used in column B of the worksheet.

b. Pour 50 mL of 1.25 N NaOH into each absorbing tube.
c. Check that all connections are tight and clamp each connection

wHh a blue blue joint clip. (See diagram A)
d. Start stirrers and water flowing, keeping the condensers f u l l .
e. Start vacuum source with all needle valves closed tightly. Slowly

adjust the vacuum until the gauge reads 4-5 units.

NOTE 1. A 500 mL sample must be collected at the same time and tested for
sulfide prior to cyanide analysis. Sulfide constitutes a negative
interference with cyanide analysis and must be removed by precipitation with
lead carbonate. Add Pb (̂ 3)2 until a drop of sample no longer darkens
acidified lead acetate test paper. Decant sample to remove precipitate before
continuing.
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f. Slowly adjust needed valves until a flow rate of two
bubbles/second is entering the distillation flask and the bubbles
in the absorbing tube are approximately 1 inch from the top of the
tube.

g. Add 2 g sulfamic acid to each distillation flask and mix for 3
minutes. This reduces any interference from N02/N03.

h. Add 50 mL 18 N H2S04 to each of 3 100 mL or larger separatory
funnels. Insert one separatory funnel into each inlet tube.
Slowly open stopcocks until a slow even stream enters the
distillation flask without interrupting the air flow. Allow
funnel to drain. Rinse with DI water and check to be sure
solution is now acidic. If not, add additional ̂$04
solution. Allow to mix for 3 minutes.

i. Add 20 ml. magnesium chloride solution to each separatory funnel,
allowing it to enter the flask. Rinse with DI water.

j. Start heating units and allow to reflux for 1 1/2 hours.
k. Turn off heating units. Allow air flow to continue for 1/2 to 1

hour.
1. Turn off vacuum pump.
m. Remove absorbers. Force out any remain:ng solution from bubbler

into absorbing tube with air bulb. Empty absorbing tube into a
250 mL volumetric flask. Rinse bubbler into absorbing tube and
tube into flask 3 times with DI water. Bring to volume using DI
water.

Preparation of standard solutions:
Use an appropriate volume of the 10 mg CN/L KCN working solution; 50
mL 1.25 N NaOH; diulte to 250 mL with DI water.
(Use 250 mL volumetric flasks)

ml KCN working solution Cone ug CN Por samples known to be in
1 mL = 10 ug CN per 250 mL _ the 0-50 ug/L range

0 Blank 0
1.0 10 3
2.0 20 5
5.0 50 10
10.0 100 20
15.0 150 50
20.0 200 100
25.0 250

Note 2. If sample may have a value greater than 1 mg/L, use 25 mL of sample
and 25 mL of 0.25 N sodium hydroxide solution or an appropriate portion of
each to equal 50 mL. Remember to record the amount of sample used in column C
of the worksheet.
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4. Put 50 mL of sample or standard in a 100 mL volumetric flask. (See
Note 2) If only one sample is being run, choose one of the three
distillates to be run in duplicate. Record volume of sample used in
column C of the worksheet.

5. Add 15.0 mL of sodium phosphate solution to each flask and shake.
6. Add 2.0 mL chloraminc T to each flask; shake. Check for excess Cl

with KI starch paper. If necessary, add additional chloramine 1.
Wait for 2 minutes.

7. Add 5.0 mL of pyridine - barbituric acid solution and mix. Bring to
volume using DI water and mix. Allow 8 minutes for color
development. Read within 1/2 hour.

D. Instrument Calibration and Sample Determination

1. Turn on spectrophotometer at least 20 minutes in advance.

For B & L Spectronic 710

2. a. Set wavelength to 580 nm. Tungsten lamp mode switch to
"absorbance". Using the "zero adjust knob", adjust to ".000"
using the method blank in a 2.0 cm* cyl ndrical cuvette in the
inner cuvette holder. Keep in place.

b. Fill a second 2.0 cm* cuvette with method blank
cuvette holder and read. If reading is greater
the places of the two cuvettes and repeat steps
reading on worksheet under absorbance on the blank line.

c. Remove outer cuvette. Empty. Rinse with next sample to be read.
3. Read all standards and samples in the outer cuvette holder. Always

check the zero as in 2a. above to be sure that no instrument drift
has taken place. Record absorbance reading on worksheet in the
appropriate space.

4. After all samples have been read, rinse cuvette with a diulte bleach
solution. Rinse three times with hot tap uater. Rinse three times
with DI water. F i l l with 01 water and store.

5. Generate a standard curve of the undigested standards using the
computers CURVE program. Make a copy of the plot and tape it to the
back of the worksheet. Generate data and retrieve hard copy labeling
i t as foilows:

Place in outer
than .005 exchange
a and b. Record

Cyanide Date Analyst Vol No

Tape to the back of worksheet after f i l l i n g in concentrations in
Column A of worksheet.

*Note: For low level samples, use the 10 cm cuvette if possible



Computer Test No. 78

STATE OF N.H. WATER POLLUTION CONTROL LABORATORY

STANDARD METHOD FOR DETERMINATION OF: Cyanide

Section No: 9.8
Revision No: 1
Date: 6/27/86
Page 4 of ;

For Beckman Du-7

Using the (SEL) button, move the cursor to :
a. SingleA , screen should read #01
b. Function, screen should read (Abs)
c. Wavelength, enter 580.5
d. Standard, enter the mid range standard which is
Put in blank. Push start button. Put in standard.
top of the screen the factor should read 180-210.

usually 100.0
Hit run. At the

If not, something
is wrong with the analysis. Check for error in your procedures.
Put in blank. Push run 3 times. It should read 0. Continue with
standards and samples, doing 3 readings of each.

5,
6.

Print out report and save with CN
Calculate CN concentration in the
concentration

worksheet.
original sample using the equation

(ug CN/L) A X 1000 X 50
B C

A- ug CN/mL off std curve
8= mL sample used
C= mL used for

colormetric analysis

Record value in bench log in ug/L. Convert to mg/L and record on
computer.

E. Preparation of Standard Solutions

1. KCN (1000 mg CN/L) stock:
Dissolve 0.251 g KCN and 0.2 g KOH in 50 ml. of DI water. Dilute
to 100 mL.
Holding time - 6 months.

2. KCN (10 mg CN/L) working solution;
Dilute 1 mL of KCN (1000 mg CN/L) stock to TOO mL with DI water.
(1 mL - 10 mg CN)
Holding time - 12 hours.

3. 1 .25 N NaOH:
Di s s o l v e 50 g NaOH pellets. Dilute to 1000 mL with DI water.

4. 18 N H2S04:
D i l u t e 250 mL cone. H2S04 to 500 mL with DI water.

5. Sodium Phosphate:
Dissolve 34.5 g sodium phosphate. Dilute to 250 mL with DI water.
Holding time - 1 month at 40c.

6. Magnesium Chloride:
Dissolve 102 g magnesium chloride. Dilute to 200 mL with DI water.
Holding time - 6 months.

7. Chloramine T:
Dissolve 1 g chloramine T. Dilute to 100 mL with DI water.
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Holding time - 12 hours.
(See Note 3)

8. Pyridine-Barbituric acid color reagent:
Dissolve 6 g barbituric acid in small amount of DI water. Add
30 mL pyridine (spectrophotometric grade). Swirl well. Add 6 mL
cone H Cl. Swirl u n t i l cool and homogeneous. Dilute to 100 mL
with 01 water. For more than 18 readings, increase amounts as
follows: final volume - 250 mL; barbituric acid - 15 g;
pyridine - 75 ml; and cone H Cl - 15 mL.
Holding time - 1 month.

9. Bleach solution:
A wash bucket and wash bottle of bleach solution (approximately 5
sodium hypochlorite) should be on hand at all times where CN is
being used.
a. Wash bucket:

Dilute 50 mL bleach to standard size waste bucket with tap
water.

b. Wash bottle:
Dilute 10 mL bleach to 500 mL with t <p water.

F• Data Handling Procedures

1 . Accuracy
a. Control chart % recovery for distilled .tandard.
b. EPA check vial must be within acceptable limits.

2. Precision
a. R chart for duplicates.

3. Recording Procedure
a. Volume (mL) used in distillation - B
b. Reading off standard curve = A
c. Volume (mL) used in colormetric analysis C
d. Absorbance units as read off spectrophot.meter
e Concentration in ug/L - X

A X 1000 X 50
X = B C

f Record a l l of above on worksheet. Keep v.orksheet in lab file,
g. Record all Q.C. information on charts kept with bench log.
h. Record all samples, duplicates, and QC f^om worksheet into bench

log.

Note 3. Chloramine T powder should be loose and white in color. If it is
not, it has lost Cl and is no longer good.
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STANDARD METHOD FOR DETERMINATION OF: Cyanide

G. Quality Control

1. For 1-2 samples, 3 distillation setups are used - sample, known
standard from KCN (10 mg CN/L) working solution, spike. One of the
samples above should be used twice in the colorimetric analysis as a
duplicate.

2. For 3 or more samples, 1 standard, 1 EPA check vial, or 1 spike, and
1 duplicate distillation should be run. A second duplicate as above
may also be run.

3. If QC's are unacceptable, the site should be resampled and the
analysis rerun. The original sample will be past the holding time.
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Cyanide Worksheet - Final Vol (mL)

B A C
mL mL CN Concentration

Used in Absorbance Concentration in Original Sample
Sample Distillation (578 nm) Curve Final Vol (ug/L)

Blank

10

20

50

100

150

200

Concentration
CN in ug/L

Run Date:

Analyst:

2456X
pdl

A X 1000 X 50
B C
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STANDARD METHOD FOR DETERMINATION OF: Base/Neutrals & Acids
Federal Register, July 1, 1982 Edition, Method 625

Method 604

TECHNIQUE USED: GC/MS - Direct Injection

A. Sampling Methodology:

1. Preservative: Storage at 4° C.

2. Holding Time: 5 days before extraction, 30 days after extract.

3. Required Volume: 1000 mL

4. Container Type: Glass bottle with Teflon seal on cap.

B. Techniques:

1. A sample is first extracted for base/neutrals, then pH is lowered and
the same sample is back extracted for the acid extractables.

2. All extracts are screened on a gas chromatograph.

3. Confirmation and quanitation is done by GC,MS (gas
chromatography/mass spectrometry).

C. Sample Preparation:

1. Base/Neutrals Extractions

a. Pour 1000 mL of sample into a 2000 mL separatory funnel.
b. Adjust the pH of sample to 12 pH units if needed (use either 1:1

Sulfuric Acid or ION NaOH as required).
c. Add internal standards, spikes and surrogates, for both the

Base/Neutral extraction, and the acid extraction, at the same
time. (The internal standard for the Base/Neutral extraction is
HexamethyIbenzene - 0.600 mg/mL. Add 1 ml. of the above stock
standard to the 1000 ml. volume of sample).

d. Add 60 mL of Methylene Chloride.
e. Shake the separatory funnel for 2 minutes; venting as needed.
f. If an emulsion is formed, add 50 mL of saturated salt solution

(NaCl) and shake again for 2 minutes, venting as needed.
g. Allow the organic layer to separate from the water phase for a

minimum of 10 minutes.
h. Collect the Methylene Chloride extract into a 500 ml. evaporative

flask with an attached 10 mL concentrator tube - a
Kuderna-Danish (K-D) concentrator (Note: The concentrator tube
should already contain an ebulator).
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TECHNIQUE USED: GC/MS - Direct Injection

i. If the emulsion interface between layers is more than one-third,
the volume of the solvent layer, the analyst must employ
mechanical techniques to complete the phase separation. This may
include stirring, filtration of the emulsion through a anhydrous
NaS04 column (10 cm) or other physical methods (Note: If
NaS04 column is used the column should be prewet with MeCI?
and rinsed three times its volume with MeCl2 after sample has
been passed thru).

j. Repeat steps d, e, g and h two times more so that the sample has
been extracted a total of three times, and the final volume of
extract is 120 mL.

k. To the evaporative flask attach a three-ball Snyder column.
Prewet the Synder column by adding about 1 mL of Methylene
Chloride to the top of the column. Place the K-D apparatus on
the hot water bath set at medium 60 to 65° C. (so that the
concentrator tube is par t i a l l y immersed in hot water, and the
entire lower rounded surface of the flask is bathed in hot
vapor). At the proper rate of d i s t i l l a t i o n the balls of the
column w i l l actively chatter, but the lambers w i l l not flood
with condensed solvent. Complete cone•ntration, when the volume
of liquid reaches 1 mL, should require only 15-20 minutes. Once
concentrated, allow the sample to cool for 10 minutes.

1. Rinse Synder column with Methylene Ch^-ride before removing,
allow it to drain completely. The evaporative flask should be
rinsed next and allowed to drain into the concentration tube
before removing.

m. Add a boiling chip to the concentrator tube and attach a micro
Snyder column. Place the K-D apparatus on a tube concentrator
and take down to a volume of 1 ml., after rinsing down the micro
Synder column with MeClj.

n. Transfer to a 20 mL vial with a teflon :ap, properly labeled
(Sample # ; B/N) and store in freezer.

2. Acid Extractions:

a. Using 1000 mi. sample, previously extracted for Base/Neutrals,
adjust the pH to less than 2, using 20 ,iL of 1:1 Sulfuric Acid.

- Repeat steps d through m -

b. Transfer to a 20 ml. vial with a teflon screw cap, properly
labeled (Sample # ; Acid) and store in freezer.

D. Instrument Set-Up and Run:

1. Gas Chromatographic Screen for Acid Extract.ibles. (Screen used to
obtain proper dilution for sample, so it may be run on the GC/MS).
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a. Gas Chromatograph Conditions for Base/Neutrals

Initial Temp 50° C
Hold Time 2 minutes
Final Temp 300° C
Ramp Rate 8
Inject. Temp 250
Detector Temp 300 C
Chart Speed 0.5
Split Time 0.75
Split Ratio 80:1

b. Gas Chromatograph Conditions for Acid Extractions

Initial Temp 40̂  C
Hold Time 3.5
Final Temp 200 C
Ramp Rate 6
Inject. Temp 200° C
Detector Temp 225° C
Chart Speed 0.5
Split Time 0.50
Split Ratio 80:1

c. Instrument used for Base/Neutral and Acid Extraction Screen
Hewlett Packard 5880

d. Column Type: Capillary Column - SPB-5
CFS-4103B 30M
32-10 .25

2. Gas Chromatography/Mass Spectrometer for Base/Neutrals and Acid
Extractions - Internal Standard Technique

a. Gas Chromatograph Conditions for Base and Neutrals:

Initial Temp 50
Hold Time 4
Final Temp 290
Final Time
Ramp 8
Inj. Temp 250
TCD 280
Aux. Temp 280
Chart Speed 0.01
Zero 10.0
FID Signal TB
Splitless Time 0.5 min
Split Ratio 80:1
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TECHNIQUE USED: GC/MS - Direct Injection

b. Gas Chromatograph Conditions for Acid Extractions:

Initial Temp 50° C
Hold Time 4.0
Ramp 8
Final Temp 220
Inj. 200
TCD 280
AUX 280
Split Time 0.5
Split Ratio 80:1

c. Column Type: Capillary Column - SP8-5
CFS-41033 30 M
32-ID .25

d. Mass Spectrometer Conditions for Base/Neutrals:

Ion Source Temp 280
Low Mass 45
High Mass 450

e. Mass Spectrometer Conditions for Acid Extractions

Ion Source 280
Low Mass 45
High Mass 350

E. Data Handling Procedures:

1 . Accuracy:

a. Recovery of the Internal Standard
b. % Recovery of the Q.C. Spikes

2. Precision:

a. Duplicates
b. Standard Curve Linearity
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TECHNIQUE USED: GC/MS - Direct Injection

3. Data Recording Procedures:

a. The integration program (m) is used to integrate the data.
(Hewlett Packard 1000, E series, attached to the GC/MS)

b. Hard copies of the integration are printed by the Hewlett Packard
printer 9876A.

c. The data is then reviewed by the supervisor.
d. The data is then entered into the general laboratory computer for

dissemination.

F. Reagents:

1. Refer to Federal Register, July 1, 1982, Method 625, (625-3) -
Reagents.

2. Blank Water: water from a Sybron/Barnstead megohm - cm #82770
water purifying system is used.

G. Quality Control:

1. Duplicates
a. One duplicate analyzed for each 5 samples.

2. Blanks
a. One blank analyzed for each group of samples from the same

site or source.

3. Spike
a. EPA quality control sample analyzed for each group of samples

(both B/N and acid extractions). Prepared according to the sheet
received with the sample, in DI water.

b. One sample in 20 should be spiked with the standard to determine
matrix interference - % recovery..

4. Data Review

a. The analyst should take special care to ensure the compound of
interest has not exceeded the maximum peak area count allowed by a
16-bit computer (32767 counts).

b. If the area count has exceeded the 32767, a secondary ion, of
lesser abundance, should be selected to be targeted by the
intergration program. If this is not possible, then the run
should be repeated on dilutions, or the data report must be
prefaced with a "greater than" for a reported concentration.
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TECHNIQUE USED: GC/MS - Direct Injection

H. Washing:

All glassware used (i.e. transfer pipettes, separatory funnels, etc.) are
washed with hot water and soap, rinsed well with D.I. water, and triple
solvent rinsed: Acetone, Methylene Chloride and Hexane - in that order.

I. Safety:

All of Section 9.0 - Laboratory Safety - should be read before preceeding.

CND/pdl
(1837)
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Method 625— Ba««/.Veutral« and Add*

J. 5cope and Application
1.1 This method covers the determination

of • number of organic compound* that art
partitioned into an organic solvent and are
amenable to gas chromatography. The
parameters listed in Tables 1 and 2 may be
qualitatively and quantitatively determined
using this method. '

1 2 Trie method may be extended (o
include the parameters listed in Table 3.
Senzidme can be subject to oxidanve lasses
during solvent concentration. Under the
alkaline conditions of the extraction step, a-
BHC. r-BHC. endosuifan I and II. and endnn
ire subject to decomposition,
Hetachlorocyclopentadiene is subject to
thermal decomposition in the inlet of the gas
chromatograpn. chemical reaction in acetone
solution, and photochemical decomposition.
N-rutrosodimethylamme is difficult to
separate from the solvent under the
chromatographic conditions described. .V-
nitrosodiphe.ij lamine decomposes in the gas
chromafographic inlet ar.d cannot be
separated from diDhenylarsine. The preferred
method for each of these parameters is listed
in Table 3.

1.3 This is a gas chromatographic/mass
spectrometry (CC/MS) method applicable to
the determination of the compounds listed ia
Tables 1. 2. and 3 in municipal and T.dustrial
disc.iarges as orovided under 40 CFR 136.1.

1.4 The method detection limit (SfDL
denned in Section 18.11' for each parameter
is listed in Tables 4 and 5 The VfDL for a
specific was'»water may d.f.'er from ihost
listed, depending upon the nature of
interferences ,n ihe jamrjla matrix.

1.5 Any modification to this method,
beyond those expressly pemi'tsd. sr.ai! be
considered as a maior modification subject to
acsiication and approval af alternate test
procedures und<?r 40 CFH 138 4 and 138.5.
Depending upon rhe nature or the
modification and trie extent of .mended use.
the applicant may be req.ired to demonstrate
that the modifications will produce
equivalent resells wnen applied to relevant
wastewaters.

1.8 This method is restricted to use by or
under the juosrvision of analyst*
exoenenced in the use of a gas
cnromatograph/'-iass 3r»c--r:.r:e'cr and a the
interpretation of mass a;-c:ra. Each analyst
tnust demonstrate 'he iOu.:v 'o generate
acceptable results wi in "•:> -reined jsirtg th«
procedure described n Section 8 Z.

2. Summary if Method
Z.I A measured volume o/ simple.

aoBroximareiy 1-L. is serially extracted with
tnethylene cnionde at a pH greater 'han 11
ard again at a pH less 'han 2 using a
seDarstory funnel or a con'.r.uous extractor.
Tie methylene chlonue extract .s ar ed.
concentrated 'o a volume of 1 ml. and
analyzed by CC/MS. Qualitative
.deniification of the aarame'ers in 'he extract
.« performed using the retention 'ime and the
relanve abundance of three charactenstic
•naases (m/z). Quantitative analysis n
performed using either evemal or internal
standard tec.-.n:ques with i single
criaracteruuc m/z,

j. fntefftftficft
3.1 Method interferences may be caused

by contaminants in solvent*, reagents.
glassware, and other sample processing
hardware that lead to discrete artifact! and/
or elevated baselines in the total ion current
profiles. All of these materials must be
routinely demonstrated to be free from
interferences under the conditions of the
analysis by running laboratory reagent
blank* a* described in Section a. 1.3.

3.1.1 dataware must be scrupulous!/
cleaned.' C.'ean all glassware as soon a*
possible after use by nnsing with the last
solvent used in it. Solvent nnsing mould be
followed by detergent washing with hot
water, and rinse* with 'ap water and distilled
water. The glassware snould then be drained
dry. and healed in a muffle furnace at 400 'C
for IS to 30 sun. Some thermally itaole
materials, juch as PC3s. may not b«
e:'mmated by this treatment. Solvent nr.se*
wt:h acetone and pest:c:ce quality hexane
ray be auosntuted for the muff!* furnace
.-.eating Thorough nnsing with such solvent*
'jjua.iy e l iminates PCS interference.
Vji-rietne ware sneold not s* heated ji •
muifle /Vim ace. After aryir.g and coonnjg,
glassware jhouid be seaied and stored in •
clean environment to prevent any
accumulation of dust or other contaminants.
Siore averted or capped with alu.-ninum foil.

3.1.i Trie use of h:gi purity reagents and
solvents helps to rninirmzs ;r.'e::erence
problems. Purification 3t" jolvents by
3:3t:;!aUon Ji a;l-$!as3 ivsierss aay be

3 2 Macrje Lnterfere.-.ces aiay be caused
by contaminants that ire :o-extrac:ea fron
the sample. The extent of matrix
interferences will vary ccns.deraoly from
source (o source, depending upon tne nature
and diversity of the industrial complex or
municipaiiry being saoplad.

3 3 The base-neutral extraction may
cause significantly reduced recovery of
pnenol. 2 methyiphenoi. and 2,4-
cumethy'pnenoi. the analyst rust .-ecignize
that results obtained under vhes* condition*
are minimum concentrations.

3 4 The packed gas chroma tographjc
columns recomrnended for the basic fraction
may not exhibit su/fic:ent resolution for
certain isomenc pairs including 'he fallowing:
anthracene and phenar.'hrene: cnrysene and
betuoU'ar.thracene: aad
beruoiblfiuoranthene ar.d
benzof(.;f!joranthene. The ga*
crtro.Tatograc.-.ic retention time and mas*
soectra for 'hese pairs of compounds are not
sut'/ic.ently cjfferenf 'o xake an
•-ina.Tioiguous identiHcation. Alternative
•echniques^ouid be used to den:if>**nd
quant i fy uhese soecific compounds, suci a*
Sfethod" 810.

3.5 In samples that contain an inordinate
number of interferences. :he use of chemical
lonizaticn (CD mass spectrometry .-nay make
identification easier. Tables 9 and 7 give
cnaractenstic Cl ions for most of the
cornoounds covered by -his method. The use
of C.' mass soectrometry to suppor electron
ionizat-.on 'El) mass speetrometry :*
encouraged but .-.ot required.

1. Safety.

4.1 The toxioity or c«rcuiogenicity of eich
reagent used in (hi* method have not been
precisely defined: however, each chemical
compound should be treated a* a potential
health hazard. From this viewpoint, exposure
to these chemicals must be reduced to the
lowest possible level by whatever mean*
available. The laboratory is responsible for
maintaining a current awareness file of
OSHA regulations regarding the safe
handling of the chemicals specified in this
method. A reference file of material data
handling sheet* should also be madt
available to all personnel involved m tht
chemical analysis. Additional reference* to
laboratory safety are available and have
been identified "for the information of the
anaiytt

4.2 The following parameter* covered by
thu method have been tentatively classified
as ijiown or suspected, human or mammalian
carcinogens: benzo(a)anthracene. benzidine.
3.3'-dic.l!oroberuidine. benzo(a)pyrene. a-
BHC. ^-BHC. i-BHC. y-BHC
djberaofa.hiantJuacent. N-
nitrosod:me:fiylamme, 4.4'-DDT. and
poiychJonr.ated biphenyls i?C3s). Pnmary
standards of these toxic comoounds should
be prepared m a hood. A NIOSH/MESA
approved toxjc gas respirator should b« worn
wnen the analyst handles high concentration*
of these toxic compound*.

5. Apparatus and Materials
5.1 Sampling equipment, for discrete or

composit sampling.
5.1.1 Crab sample bottle—1-Lorl-gt

amber glass, fitted with a icrew cap lined
with Teflon. Foil may be substituted for
Teflon if the sample is not corrosive. If amber
bottles are not available, protect samples)
from light. The bottle and cap Liner must be \
washed, nr.sed with acetone or methylene
crilonde. ar.d dried before use to muumiz*
contamination.

5.1.2 Automatic sampler (optional)—Th«
sampler must incorporate glass sample
containers for '_he collection of a minimum of
C50 d of sample. Samoie containers must b«
test -efnjsrated at 4 'C and protected from
'.git during compositing, tf !he sampler use* •
perstainc pump, a minimum length of
ramsresjiole siiicone rubber tubing may b«
jsed. before use. however, the compressible
rubmg should be througr.ly nnsed with
methanol. followed by repeated rinsings with,
ustuled water 'o auruaize ihe potential for
contamination of the sample. An integrating
flow meter is required to cai'ec! flow
proportional composites.

5.2 Glassware (All specifications are
suggested. Catalog numsers are included for
illustration only ):

5.2.1 Separatory runr.el—2-L~With Teflon
stopcock.

5.2.2 3r\nng column—Chromatographic
commn. 19 nun ID. with coarse fr.t filter disc.

5.2.3 Concentrator rube. Kudem«-
Dar.ish—10-mL graduated (Kontes K-570050-
102S or equivalent). Calibration must be
checked at '-he volumes employed in the test.
Ground glass stopper :s used to prevent
evaporation of extract!.
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5.2.4 Evapor»tw« flask. Kudemi-
Damsh—500-mL (Kon te j K-57CO1-0500 or
equivalent). Attach to concentrator tube with
springs,

5.2.5 Snyder column. Kudema-Danish—
Three all micro (Kontes K-S030CKW121 or
equivalent). ,

5.2.9 Snyder column. Kudema-Damsh—-
Two-ball macro (Kontes K-S690OT-0219 or
equivalent].

5.2.7. Vials—10 to IS-mL. amber glass,
with Teflon-lined screw cap.

52.8 Continuous liquid—liquid
extractor—Equipped wi th Teflon or glasa
connecting joints and stopcocks requiring no
lubrication. (Hershberg-Wolf Extractor. Ac«
Class Company. Vmeland. N.J., P/N 6641-10
or equivalent)

5.3 Boiling chips—Approximately 10/40
mesh. Heat to 400 'C for 30 mm of Soxhlet
extract with methylene chloride1.

5.4 Water bath—Heated, wiih concentric
nng cover, capable of temperature control
(±2'C) The oath should be used in a hood.

55 Balance— Analytical, capaole of
accurately weighing 0 0001 g.

5.8 CC/MS system:
5 S.I Cas Chromatograph—An analytical

system complete w i t h a temperature
programmaote gas cnromatograph and all
required accessores including syringes,
ana ly t i ca l columns, and gases. The infection
port must be designed for on-column miection
when using packed columns and for sphtlesf
miection when using capillary columns.

58.2 Column for base'neutrals—1.8 m
long x 2 mm ID glass, pacxed with 3S SP-
2250 on Supelcoport ,100/120 mesh) or
equ iva l en t . This coiuron was used to develop
the method performance statements in
Section 16. Guidelines for 'he use of alternate
colmmn packings are provided in Section 13.1.

5.8.3 Column for acids—1 8 m long x 2 mm
ID glass, packed wi th 1% SP-12400A on
Supelcoport (100/120 mesh) or equivalent.
This column was used to develop the method
performance statements in Section 18.
Guidelines for trie use of alternate column
packings are given .n Section 13.1.

5 8.4 Mass snectrometer—Capable of
scanning from 35 to 450 amu every f s or less,
utilizing a 70 V (nominal) electron energy in
the electron mpact lomzat ion mode, and
producing a mass soectrurn which meets all
the criteria in T«ole 9 wnen 50 ng of
decaf luorotnpnenyl phospn ine (DFTPft
bislperfluoropnenvil pnenyl pnospnine) it
injected throuan -ne CC Jilet.

5.3.5 CCi MS menace—Any GC !o MS
interface that giv«i acceptable calibration
points at 30 ng PIT niection for each of the
parameters of interest and achieves all
acceptable pertor-nanc* cntena (Section 12)
may be used. GC 'o MS interface*
constructed of all ^use or glass-lined
materials are recommended. Glass can be
deactivated by sudmzing with
dicnlorodimetfiyisuans.

5.8.6 Data system—A computer system
must be interfaced to 'he masa spectrometer
that allows the continuous acquisition and
storage on machine-readable media of all
masa spectra oo'amed throughout the
duration of the chnmatographic program.
The computer must nave software that allows
searching any GC. MS data file for specific

m/z and plotting such m/z abundance*
versus time or scan number. This type of plot
is defined at an Extracted Ion Current Profile
fEICP). Software must also be available that
allows integrating the abundance in any EIC?
between specified time or scan number
limits.

8. Reagents

8.1 Reagent water—Reagent water is
defined as a water in which an yiterferent Is
not observed at the MDL of (he* parameters of
interest.

8.2 Sodium hydroxide solution (10 N]—
Dissolve 40 g of NaOH (ACS) in reagent
water and dilute to 100 tnL

8.3 Sodium thiosulfate—(ACS] Granular.
8.4 Suifunc acid (1*1)—Slowly, add 50

ml. of H^SC" (ACS. sp. gr. 1.34) to 50 ml of
reagent water.

85 Acetone, methanot. methlylene
chloride—Pesticide quality or equivalent.

88 Sodium suifate—i.ACS) Granular,
annydrous. Pur.fy by heating at 400 'C for 4 h
in a snai low tray.

3.7 Stock standard so lu t ions (1 00 iig/
pV—standard solutions can oe prepared
from sure standard materials or purchased aa
certified someone. <

8.71 Prepare stock standard solutions by
accurately we'ghmg about 0 0100 g of pure
material. Dissolve '-he material .n pesticide
quan ty acetone or other sui taole solvent and
dilute to volune in a 10-mL volumetric flask.
Larger volumes can oe used at the
convenience of the a n a l y s t . When compound
purity is assayed to 3e 96% or greater, the
we:;nt may be used w i t h o u t cor-ection to
ca lcu la te 'he concent ra t ion of the stock
stanoard Commercially prepared stock
standards may be used at any concentration
if they are certified by th: maniu'dcturer or cy
an independent source.

8.7 2 Transfer the stock standard
solutions into Teflon-sealed screw-cap
bodes. Store at 4 'C and protect from light.
Slock standard solutions should be checxed
Frequently for signs of degradation or
evaporation, especially ]ust prior to preparing
calibration standards from them.

6.73 Slock standard solutions must be
replaced af ter six months , or sooner if
comparison with quality control cneck
samples indicate a prabelm.

- 6.8 Surrogate standard spiking solution-
Select a minimum of three surrogate
compounds from Table 8. Prepare a surrogate
standard spiking solution containing each
selected surrogate compound at a
concentration of 100 ji?/mL n acetone.
Addition of 1.00 mL of Uut solution to 1000
rr.L of sample .s equivalent to a concentration
of 100 u.g/L of each surrogate standard. Store
the spiking solution at 4 'C J\ Teflon-sealed
gian container. The solution should bt
checked frequently for stability. The solution
must be replaced after six months, or sooner
if companion with qual i ty control cflecx
standards indicates a proolem.

3.9 DFTPP standard—Prepare a 25 u.g/ml.
solution of DFTPP m acetone.

8.10 Quali ty control c.lecx sample
concentrate—See Section 3.2.1.

7. Calibration

7.1 Establish gas chromalographic
operating parameters equivalent to those
Indicated m Tables 4 or S.

7 2 Internal standard calibration
procedure—To use this approach, the analyst
must select three or more internal standards
that are similar in analytical behavior to Lh»
compounds of interest. The analyst must
further demonstrate that the measurement of
the internal standards is not affected .by
method or matrix interferences. Some"
recommended internal standards are listed u»
Table 3. L'se the base peak m/z as the
primary m/z for quantification of the
standards. IT interferences are noted, use one
of the next two most intense masses for
quantification.

7 2.1 Prepare calibration standards at a
minimum of three concentration levels for
each parameter of interest by adding
appropriate volumes of or.e or more stock
standards to a volumetric flask. To each
calibration standard or standard mixture, add
a known constant amount of one or more
internal standards, and and dilute to volume
with acetone. Or.e of '-he calibration
standards should be at a concentration near,
but above, the MDL and the other
concentrations should correspond :o '-he
expected range of concentrations found in
real samples or should define the working
range of the GC/.MS system.

7 2.2 Using miec t ions of 2 to 5 ^L. analyze
each ca l ibra t ion s t anda rd according to
Section 13 and tabulate the area of the
pnmary cnaracterstic r n / z tTao.es 4 and 5)
agains t concentration for eacn compound and
internal standard. Calculate response factors
iRF] for each compound using Equat ion 1.

Equation 1.

._ (A,](C.)

where:
A, = Area of 'he cnaractenstic m/z for tnt

parameter to oe measured.
A,, a Area of the cnaractenstic m/z for the

• ntemal standard
C. = Concentration of the internal stanaard

(M8/U-
C, = Cancer.'.ration of the parameter to b«

measured (>g;L).
If the R5 value over the working range is a
constant «35^ RSD). the Rf can b«
assumed to se invariant and the average Rf
can o« used for calculations. Alternatively.
the results can be used to plot a calibration
c'-irve of response rauos. A,/A» vs. RF.

7.3 The worxing cal ibrat ion curve or RF
must be verified on each worxir.g day by the
measurement of one or more calibration
standards. If the response for any parameter
vanes from the preaic:ed response by more
than £20"^. the test must be repeated uningi,
fresn calibration standard. Alternatively, a
new ca l ibra t ion curve must be prepared for
that compound.

3. Quanty Contnl
8.1 Each laboratory that uses this method

la requireo. to operate a formal quality control

L
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program. The minimum requirement* of thii
program consist of an initial demonstration of
laboratory capability and aa ongoing
analysis of spiked samples to evaluate and
document data quality. The laboratory must
maintain records to document (he quality of
data that is generated. Ongoing data quality
check* are compared with established
performance criteria to determine i/ the
results of analyses meet the performance
characteristics of the method. When results
of sample spikes indicate atypical method
performance, a quality control check
itandard must be analyzed to confirm that
the measurements were performed in aa in-
control mode of operation.

11.1 The analyst must make an initial,
one-time, demonstration of the ability to
generate acceptable accuracy and precision
with this me'hod. This ability is established
as described in Section 8.2.

8 1.2 In recognition of advances that are
occunng in chromatography. the analyst is
permuted certain options (detailed in
Sections 10 6 jnd 13 1) to improve the
separations or lower the cost of
measurements. Each 'ime such a modification
is made to (he method, the analyst is required
to repeat the procedure in Section 8 i

8 1.3 Before processing any samples, the
analyst must analyze a reagent water blank
to demonstrate that interferences from the
analytical system and glassware are under
control. Each rime a set of samples is
extracted or reagents are changed, a reagent
water blank must be processed aa a
safeguard against laboratory contamination.

8.1.4 The laboratory must, an an ongoing
basis soike and analyze 9 minimum of 53 of
all samples :o monitor and evaluate

orator/data quality This procedure it
jcnbed in Section 8.3.
8.1.5 The laboratory must, on an ongoing

basis, demonstrate ihrougn the analyses of
quality control checx standards (hat the
operation of the measurement system i* in
control. This procedure n described m
Section 3.4. The frequency of the check
itandard analyses is equivalent to 5% of all
samples analyzed but may be reduced if
spike recoveries from samples (Section 8.3)
meet all specified quality control criteria.

9.1.S The laboratory must maintain
performance records to document the qualify
of data that is generated. This procedure la
described in Section 8.5.

S3 To establish !he ability to generate
acceptable accuracy and precision, the
analyit must perform the following
operations,

S.il A quality control (QCJ check lample
concentrate ;i required containing each
sarameter of interest at a concentration of
100 Mg/ml. Ji acetone. Multiple solutions may
be required. ?C3s and multicomponent
pesticides qjay be omitted from this test. The
QC check sample concentrate aiuat b«
obtained from the U.S. Environmental
Protection Agency. Environmental Monitoring
ind Support Laboratory in Cincinnati. Oruo.
if available. If not available from that source.
Ji« QC check (ample concentrate must be
obtained from another external source. I/not
tvailable from either source above, the QC

J'"?ck sample concentrate must be prepared
the laboratory using nock itandarda

prepared independently from those uaed for
calibration.

S.Z.2 Using a pipet. prepare QC check
tamples at a concentration of 100 ug/L by
adding 1.00 ml of QC cheek sample
concentrate to each of four 1-L aliquot* of
reagent water.

3.2.3 Analyze the well-mixed QC check
samples according to the method beginning in
Section 10 or 11. '

8.2.4 Calculate the average recovery (X)
in ug/L and the standard deviation of the
recovery (jf in Mg/L. for each parameter using
the four results.

8.2.3 For each parameter compare s and X
with the corresponding acceptance criteria
for precision and accuracy, respectively,
found m Table 9 IS i and X for all parameters
of interest meet the acceptance criteria, the
system performance is acceptaole and
analysis of actual samples can begin. If aay
jidividual s exceeds the precision limit or
any jidividual X fails outside the range for
accuracy. the system performance la
unacceptao.e .'or tnat parameter.

Vote.—The .arge nur-ber of pararrte'ers in
Table 8 present a substantial probability that
one or nore wil '"ail at .east one of the
acceptance enters wnen all parameters are
arar.-ed.

8.Z8 When one or more of the parameters
lested fail at 'east one of the accep'ance
crstera (he analyst must proceed according
'o Section 828 : or 9 2 8.Z

3-2.9 1 Locate and correct the source of
the proolem and -epeal the 'est for aU
parameters of jiterest Beginning with Section
8.2-1

3.Z32 Segion.ng with Section 822. repeat
the 'sst only for tnose parameters that failed
to meet criteria. Repeated 'ailure. however,
will confirm a general proo.'em with the
measurement system, if th.s occur*, locate
and correct the source of the proolem ajid
repeal the test for all compounds of interesi
beginning with Section 9.2.2,

8.3 The laboratory TJUSL on an ongoing
basis, spike at least 53 of the samples from
each sample site being monitored to asses*
accuracy. For laboratories analyzing 1 to 20
samples per month, at ,'east one spiked
sample per ajontn is required.

8.3.1. The concentration of the ipike in
the sarr.ple should be de'ermmed as follow*:

3.3.1 If. aa m compliance monitoring, the
concentration of a specific parameter in the
sample is being checked against a regulatory
concentration limit, the spike should oe at
that limit or 1 to 5 times higner than the
background concentration determined in
Section 8.3i whichever concentration would
be larger.

3.3.1.2 It the concentration of a specific
parameter in the sample is not being checked
againit a limit specific to that parameter, the
spike sflould be m :00 ug/L or 1 to 5 time*
higher than the background concentration
determined in Section 8.3.Z whichever
concentration would be larger.

3.31.3 if it is unpractical to determine
background levels before spiking (e.g.,
maximum holding time* will be exceeded),
the soike concentration should be (1) the
regulatory concentration limit, if any or, if
none 12] the 'arger of either S time* nigner
than the expected background concentration
or

43.2 Analyze one sample aliquot to-
determine the background concentration (B)
of each parameter. If necessary, prepare a
new QC check sample concentrate (Section
8.2.2) appropriate for the background
concentration* m the sample. Spike * second
lample aliquot with 1.0 roL of the QC check
sample concentrate and analyze it to
determine the concentration after spiking (A;
of each parameter. Calculate each percent
recovery (P) a* IOO(A-8J*/T, where Ti* the
known true value of the spike.

8.3.3 Compare the percent recovery (P) for
each parameter with the corresponding QC
acceptance criteria found M Table 5. These
acceptance criteria were calculated to
jielude an allowance for error us
mea*urement of both the background and
spike concentrations, assuming a spike to
background ratio of 5 1. This error wiU be
accounted for to the extent that the analyst'*
spike 'o background ratio approaches 5:1.'If
spitemg was performed at a concentration
.ower >h.an 100 ug/U we analyst must use
either the QC acceptance cntena in Table 8,
or opt.op.al QC acceptance cntena calculated
for the spec.Sc soike concentration. To
calculate optional acceptance cntena for the
recovery of a parameter (l) calculate
accuracy 'X'J using the equation in Table f .
subsktu'ing 'he spike concentration (T) for C;
(2) calcu.'ate overall precision (S'J using_the
equation in Table 7. lubstituting X' for X. (3)
ca.ojlafe the ranee for recovery at the soixe
eoncer-raticn as'flOO X'/T) =2.44(100 S ,T/*T

334 If any individual P falls outside the
designated -ar.se for recovery, that parameter
has -'ai.ed '.Le acceptance cntena. A check
star-a-d containing each parameter that
fai.'ea >,e cr.tena must oe analyzed aa
desc: :td Ji Section 8.4.

34 J any parameter fan's the acceptance
cntera 'ar recovery IB Section 3.3. a QC
checx s'andard containing each parameter
that fa.'ed must be prepared and analyzed.

Vote.—Tie frequency for the required
analysis of a QC check standard will depend
upon the inmoer of parameters being
simultaneously 'ested. the complexity of the
sample "lamx. and the performance cf the
laboratory !/ the enure ust of single-
component parameters ui Table 9 must be
Tieasurea ji Jie sample in Section 3.3. the
prababi.' 'y that the analysis of a QC check
standard will be -vquired is big/i. la this caae
the QC deck standard should be routinely
anajyzed with the spike sample.

3 4.1 P-spare the QC check standard fay
adding '. 0 ml of QC check samole
concentrate 'Sections 3.2.1 or 3.3 2) to I L of
•eagent water. The QC checx standard need*
only to contain tne parameter* that failed
critena in tie test in Section 8.3.

8.4.2 Analyze the QC check standard to
determine the concentration measured (A) of
each parameter Calculate eac.n percent
recovery ,'?,] as 100 (A/T]«. wnere T i* the
Tue value of the standard concentration.

8.4.3 Compare the percent recovery 'PJ
for each parameter with the corresponding
QC acceptance cntena found in Taole a.
Only parameters that failed the test in
Section 3.3 need to be compared with these
cntena. I! ihe recovery of any such parameter
fatla outside the designated range, the
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laboratory performance for that parameter ia
judged to be out of control, and the problem
must be immediately identified and
corrected. The analytical result for that
parameter in the unspiked sample i* suspect
and may not be reported for regulatory
compliance purpose*. ,

8.5 Aa part of the QC program for the
laboratory, method accuracy for wgjtewater
sample* must be assessed and records must
be maintained. After the analysis of five
•piked wastewater samples a* in Section 8.3.
calculate the average percent recovery (P)
and the standard deviation of the percent
recovery (s,J. Express the accuracy
assessment as a percent interval from P — 2s,
toP-i-Zs.. If P-90% and*,-10*. for
example. ;he accuracy interval n expressed
as ro-110%. Update the accuracy
assessment for each parameter on a regular
basis (e g. after each five to ten new accuracy
measurements).

9.8 Aa a quality control check, the
laboratory must spike all samples with the
surrogate standard spiking solut ion aa
described in Section 10.2. and calculate '-he
percent recovery of each surrogate
compound.

9.7 It is recommended that the laboratory
adopt additional q u a l i t y assurance practices
for use witn this method. The specific
practices that are most productive depend
upon the needs of the 'aboratory and the
nature of the samples. Feid dup l i ca t e s may
be analyzed to assess :he precision of '-he
environmental measurements. 'Whenever
possible, the labora tory should analyse
standard reference materials and p a r t i c i p a t e
in relevant performance eva lua t ion nudes.

9. Sample Collection. Preservation, and
Handling

9.1 Crab samples must be collected in
glass containers. Conventional sampling
practices 'should be followed, except that
the bottle must not be prennsed with sample
before collection. Composite samples should
be collected in refrigerated glass container!
in accordance with the requirements of the
program. A u t o m a t i c samcting equipment
ffluat be as free as possible of Tygon tubing
and other potential sources of contamination.

9.2 All sampling must be iced or
refrigerated at 4 'H 'ram :he 'ime of collection
until extraction. r i l l (he sample bottle) and. if
residual cnlonne • present, aad 30 mg of
lodiurn thiosuifate per .iter of tamole and
mix well. EPA Methods 330.4 and 330.S may
be used for measurement of residual
chlonne.' Field test kit* are available for thi<
purpose.

9.3 All temples must be extracted within
7 day* of collection and completely analyzed
within 40 days of extraction.

10. Separator/ fi.fir.ei Extraction
10.1 Sample* are usually extracted using

separatory funnel technique*. If emulsion*
will prevent achieving accestable solvent
recovery with jeparatory funnel extraction*,
continuou* extraction (Section 11) may be
used. The separatory funnel extraction
scheme descnbed below assumes a tample
volume of 1 L When samole volumes of 2 L
are to be extracted, use ;50. 100. and 100-mL
volume* of methvlene chionce for the serial

extraction of the base/neutrals and 200,100.
and 100-mL volume* of methylene chloride
for the acid*.

10.2 Mark the water meniscus on the side
of the sample bottle for later determination of
sample volume. Pour the entire sample into i
2-L separatory funnel. Pipet 1.00 ml of the
surrogate standard spiking solution into the
separatory funnel and oux well. Check the
pH of the sample with wide-range pH paper
and ad)u*t to pH>ll with scjdmm hydroxide
solution. •

10.3 Add 60ml. of methylene chloride to
the sample bottle, seal, and shake for 30 * to
nnse the inner surface. Transfer the solvent
to the separatory funnel and extract the
sample by snaking the funnel for 2 mm with
periodic venting to release exces* pressure.
Allow the organic layer to separate from the
water phase for a minimum of 10 mm. II the
emulsion interface between layer) is more
than one-third the volume of the solvent
layer, the anaiyst must employ mechanical
techniques to complete the phase separation.
The optimum 'ecnniqiie depends upon the
aampie, but r.ay .ncude stirr.r.g. filtration of
the emujsion tsrougri glass wool.
centr.f-jgauon. or ower pnysical method*.
Collect the methylene chloride extract in I
250-ml Ertenmeyer flask. If the emulsion
cannot be brcxen (recovery of less than 30%
of '-1e Tietnyiene cnionde. corrected for the
water soiuoility of aiethylene chionde),
transfer the sample, solvent, and emulsion
into the extraction c.-.amoer of a continuou*
extractor and proceed as descnbed ifl Section
n.3.

10.4 Add a second 60-ml volume of
metn>!ene chlor.de to the sample bot t le and
repeat the extraction procedure a second
time, combining the extracts m the
Erlenmeyer flask. Perform a third extraction
in the same manner. Label tne combined
extract as the oase/neutral fraction.

10.5 Adjust the ?H of the aqueous phase
to less than 2 using sulfunc acid. Serially
extract the acidified aqueous phase three
times with 80-ml aliquot* of methylene
chloride. Collect and combine the extract* in
a 150-ml Erlenmeyer flask and label the
combined extract* a* the acid fraction.

10.0 For each fraction, assemble *
Kudema-Qamsn iK-0) concentrator by
attaching a 10-ml concentrator tube to a 500-
mi evaporative flask. Other concentration
devices or technique* may be used ta place jf
the K-D concentrator if the requirement* of
Section 9.2 are met.

10.7 For each iaction. pour the combined
extract through a tolvent-nr.sed drying
column containing about 10 cm of anhydrou*
sodium suifate. and collect the extract in the
K-D concentrator. Rin»e the Erlenmeyer flask
and column with 20 to 30 ml of methyiene
chionde to complete the quantitative transfer.

10.9 Add one or two ciean boiling c.iip*
and attach a three-bail Snyder column to the
evaporative flask for each fraction. Prewet
each Snyder column by adding about 1 ml of
methyiene chior.de to the top. Place the K-0
aopararus an a hot water bath (60 to S3 *C) so
that the concentrator rune is partially
immersed in the hot water, and the entire
lower rounded surface of the flask is bathed
with hot vapor. Adjust the vertical position of
the apparatu* and the water temperature a*

required to complete the concentration in 13
to 20 mm. At the proper rate of distillation the
ball* of the column will actively chatter but
the chamber* will not flood with condensed
solvent. When the apparent volume of liquid
reaches 1 mi. remove the K-D appararu*
from the water bath and allow it to drain and
cool for at least 10 mm. Remove the Snyder
column and nnse the flask and it* lower jomt
into the concentrator tube with 1 to 2 ml of
methylene chionde. A 5-ml syring* ia
recommended for this operation.

10.9 Add another one or rwo clean boiling
chips to the concentrator rube for each
fraction and attach a two-ball micro-Snyder
column. Prewet the Snyder column by adding
about 0.5 mL of methylene chionde to the top.
Place the K-0 apparatus on a hot water bath
(60 to 85 'C) so that the concentrator mbe i*
partially immersed in hot water. Adjus t the
vertical position of the apparatu* and the
water temperature a* required to complete
the concentration in 5 to 10 mm. At the
proper rate of d is t i l la t ion the bails of the
column will actively chatter but the chamber*
will not flood with condensed solvent. When
the apparent volume of l iquid reaches about
0.5 mL remove the K-D apparatu* from the
water bath and allow it to dram and cool for
at least 10 mm. Remove the Snyder column
and nnse the flask and its lower ;omt into the
concentrator tube with approximately 0.2 mL
of acetone or methyiene cnionde. Adjust the
final volume to 1.0 ml witn the solvent
Stopper the concentrator tube and store
retr.gerated if further processing will not be
performed .mmediately. If the extracts will be
stared longer than two days, they should be
transferred to Teflon-sealed screw-cap vial*
and labeled base/aeucral or acid fraction at
appropriate.

10.10 Determine the original sample
volume by refilling the sample bottle to the
mark and transferring the liquid to a 1000-ml
graduated cylinder. Record the sample
volume to the nearest S ml.

11. Continuous Extraction
11.1 When experience with a sample from

a given source indicates that a »enou»
emulsion problem will result or an emulsion
is encountered using a separatory runnel JJ
Section 10.3. a continuous extractor snouid be
uted.

11.2 Mark the water meniscus on the side
of the sample bottle for later determination of
tample volume. Checx the pH of the sampie
wuti wide-range oH paper and aaiust to pH
>11 with sodium .r/aroxide so lu t ion
Transfer the sample to the contmuuu*
extractor and using i p ipe t . add 1.00 ml of
surrogate standard spiking loiution and mix
wed. Add 30 ml of methylene chionde to tie
sample bottle, seal, and snake for 30 s to
nnae the inner surface. Transfer the solvent
to the extractor.

11.3 Repeat the sample bottle nn*e with
an additional SO to ICO-ml porcon of
methylene chionde and add the nnse to the
extractor.

11.4 Add MO to 500 ml of methylene
chionde to the distilling flask, add sufficient
reagent water to ensure proper operation,
and extract for 24 h. Allow to coot, then
detach the distilling flask. Dry. concentrate.
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and seal the extract as in Sections 10.9
through 10.9.

11.5 Charge a dean distilling flask with
500 mi. of methylene chlonde and attach it to
the continuous extractor. Carefully, while
stimng. adjuai the pH of the aqueous phase
to less than 2 using suirunc acid. Extract for
24 h. Dry. concentrate, and seal the extract aa
m Sections 10.8 through 10.9.

1Z Daily GC/MS Performance Tests

12.3 A( the beginning of each day that
analyses are !o be performed, the GC/MS
system must be checked to see if acceptable
performance cntena are acnieved for
DFTPP. '• Each day that benzidme i* to be
determined, the tailing factor cntenon
descnbed in Section 12.4 must be achieved.
Each day that the acids are to be determined,
the tailing factor cntenon in Section 12.5
must be achieved.

12.2 These performance tests require the
following instrumental parameters:

Electron Energy 70 V (nominal)
Ma^i K >ne»- 35 to 450 amu
Scan r.me. To give at least 5 scans per

pedk out not to exceed 7 i per scan.
12.3 DFTPP performance test—At tie

b"c,'iming of eacn day ,n/ect 2 u.L (50 ngj of
DFTPP standard solution. Obtain a
back^round-correc'ed mass spectra of DFTPP
and confirm thai all .'he «ey m/'z cntena in
Table 9 are acnieved. If all the critena are not
achieved, the analyst must retune the mass
spectrometer and repeat the 'est until all
cntena are achieved. The per'ormance
cntena must ae achieved before any samsles.
blanks, or standards are anai'/r'd. The 'ailing
.'ar-or testa m Sections 12.4 and 12 5 "nay be
performed simultaneously with the DFTPP
'est.

12.4 Column performance test for base/
neutrals—At '-he beginning of each day that
the base/neutral fraction is to be analyzed
for benzidme. :h<s benzidine 'ailing factor
must be calculated. Iniect 100 ng of benzidme
e'ther separately or as a pan of a standard
mixture that may contain DFTPP and
calculate the tailing factor. The beruidme
'ail"ig factor TIUSI oe 'ess than 3.0.
Calculation of the (a.ling factor :s illustrated
ji F gure 13." Replace the column packing i/
the 'ailing factor critenon cannot be
achieved.

12.5 Column per'ormance 'est for ac:ds—
At the beginning of each day that the acid*
are 'o be determined, inject 50 ng of
pentdcnlorophenol either separately or a* a
pan of a standard mix that may contain
3F~PP The 'ailing factor for
jentacnJorophenol must be .'ess than 5.
Calculation of the tailing factor is illustrated
•n F gur* 13." Replace the column packing if
ke 'ainrg factor cr.tenou cannot be
•cnieved.

'3. Gas Chmmatograpfiy/Masi Specirometry

!3.1 Table 4 summarizes the
•tesrnmended gas chromatographic operating
conditions for the base/neutral fraction.

.' 'able 5 summanzes the recommended ga*
-irorr.atograpme operating condition* for the
led fraction. Included m these taoies are
•»'er::,on times and MDL that can be
ichieved onaer 'hese conditions. Example* of

leparation* acnieved by these column*

are shown in figure* 1 through 12. Other
packed or capillary (open-fuouJar) columns or
chromatographic conditions may be used if
the requirements of Section 8.2 are wet.

13.2 A/ter conducting the GC/MS
performance tests in Section 12. calibrate the
system daily as descnbed m Section 7.

13.3 If the internal standard calibration
procedure is being used, the internal standard
must be added to sample extract and mixed
thoroughly immediately before Inaction into
the instrument. This procedure minimize*
losses due to ac-aorption. chemical reaction or
evaporation.

134 In;ect 2 'o 5 ui of the sample extract
or standard i.ito the GC/MS system using the
solvent-flush technique." Smaller (1.0 nL)
volumes may be .mected if automatic device*
are employed. Record the volume injected to
the nearest 005 uL

13.5 If 're -csponse for any m/z exceed*
the working ranee of the GC/MS system,
diljte the extract and reanalyze.

138 Per'̂ rm all qualitative and
Ouantitati'.» TUMSLre-ren's as described in
Sections 14 and 15. Wien the extracts are not
beirg used for analyses, store them
refrigerated at 4'C. protec'ed 'rom Lght m
screw-cap vials equipped with unpierced
Teflon-lined septa.

14. Qua/Mauve Identification

14.1 Obtain EICPs for the ormary m/z
ana the 'wo other masses 'uted ji Tables 4
and 5 See Sect.jn ' 3 'or -nasses to 3e used
with :nr»r;al and SL'rrogata standards. The
following cntena mjst be met .'o make a
qualitative ds.-.t.ficat.on:

1411 The charac'enstic masses of each
parame'sr of .n'arest 2-.ust maximize Ji the
same or wthin one gcan of each other.

14 1 2 The retention time must fall within
±30 s of ihe retention time of the authentic
compound.

1413 The relative peak heignts of the
throe charac'erjtic masses in the EICPs must
fsll within =20^ of the relative intensities of
these mosses in a reference mass spectrum.
The reference mass spectrum can be ootamed
from a standard analyzed m the GC MS
system or from a reference library.

14.2 SL-jcrurai nomers that have very
similar mass spectra and less than 30 t
diJerence in retention Qme. can be explicitly
identified only .1 the resolution oetween
authentic isomers 'n a standard mix la
accepuole. Acceptable resolution is acnieved
if the baseline to valley heignt between ihe
isorrets 3 less than CSS of me sum of the rwo
peak heignts. Otherwise, struc'.u/al isomen
are demified as isomenc pain.

15. Cz!<~j!ation»
15 1 When « parameter has been

.dentified. she*;uantifation of thai parameter
wul be based on the integrated abundance
from 'he FJCP of 'he primary characteristic
at i z .n Tables 4 and i. O'«e ihe base prak m/z
for -menial and surrogate standards. I/ the
sample produces an interference for the
pnm?ry m/z. uie a secondary characteristic
m/z to quantuate.

Calculate the concentration in the sample
using >u.e resoonse "actor 'RF] determined m
Section * 2.2 ana Equation 3.

Equation 3.

fA.)fI,)
Concentration (>ig/L) —

where:
A,=Araa of the characienstic m/z for th«

parameter or surrogate standard to be
measured.

A. = Area of the charactenstic m/z for the
internal standard.

I,» Amount of internal standard added to
each extract ,>g).

V.=> Volume of water extracted (L).
15.2 Report results in ng/L without

correction for recovery data. All QC data
ob'ained shouid be reported with the sampl*
resoita.

13. Method Per'amianct
19 1 The method detection limit (MOD is

defined as the minimum concentration of a
substance that can be measured and reported
with 99^ confdenee that the value is above
zero.' The MDL concentrations listed in
Taoies 4 and 5 were obtained using reagenl
water i3The SfDL actually acnieved in a
given analysis wul vary depending on
instrument sensitivity and matrix effects.

19 2 This method was tested by 15
laboratones using reagent water, drinking
water surface water, and induitnal
wastewgters saiked at six concentration.*
over _u,e range 5 to 1300 u.g/L " Single
operator precision, overall precision, and
•ns'Sod accuracy were found to be directly
-o Tfi 'a -he concentration of the parameter
j-d «5!(ent!aJ!y independent of the sample
ra —x Linear equations to descnbe these
•= 3:ior;sni?s are presented m Table 7.

.'." Screening Procedure for Z3,7.8-
,~<?'~vcn:oroaibtnzo-p-diox/n ,'2.3.7.3,• TCDD)

'.': If the sample must be screened for
•h» presence of 2J r 3-TCDD, it i*
recommended that the reference matenal not
be Handled m the laDoralory unless extensive
safeiy precautions are employed. II la
sufficient to analyze the oase/neutral extract
by selected on -nonitonng (SIM) CC/MS
tecrmioues. as follows:
ir 1.1 Concentrate the base/neutral

extract to a final volume of 0.2 mi.
1" 1 2 Adiust the 'emperature of the base/

neutral column (Section 5 0.2) to 220 'C.
\" 1.3 Operate the mass soectrometer to

acquire Jata n 'he 5i.N( mod* using the lona
at -n r isr 320 and 322 and a awell time no
greater than 333 milliseconds per mas*.

17 1 4 Inieet 5 to f +L of the base/neutral
extract. Collect SW data for a total of 10 mm.

\" 1.5 The possible presence of 2.3.7.3- .
TCT3 is indicated Jail 'hree masses exrubil
simultaneous peaks at any point in the
•elected :on current profile*.

17 i a For each occurrence wr'ere the
possible presence of 13.7 3-TCDD 19
• ndicated. calculate and retain the relative
abundances of each of the three masse*.

17.2 False positives to this lest may be
caused by the presence of single or coeluting
combinations of comoounds wnose mass
spectra contain all of these masses.

17 3 Conclusive results of the presence
and concentration level of 2J.7.8-TCDD can

II
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3«ntngnî o«n̂ «n»
3—MV> Ouryl gflVMUm..

-3H I
-07. t

1«5C-l 90 |

0«C—413 j

_l V 1

31St-0 12
924f-tc*

9'SS-ajd
02M-043
<)'»<»'*)
3 22 < -0 44

I I

OKI-CM I

*»t rj
X27J-OM

on*-3 a*

OJOX-I M
5(Krt-J"



.

: * Federal Register / Vol 49, No. 209 / Friday, October 26. 1984 / Rules and Regulations 43393

• j TASUE f Mr'xoo ACCUBACY AND PascJSiON AS FUNCTIONS o? CONcgNTpAnoN— METHOD 625— Continued

•irvww ' r«eo*»xv X ̂ / pr«o»on S. g.j/
I U U

. j

L i j-r^fapcfww*^ f>n«nvt *<n̂
f j '>'¥***'• - -™- , ,r 1 ** r>oo , .,. -,-„- ...
| J 414, no*

£ r>*ipM , ..

f
c^jorfft* ,_ , _ _ _ , .

f * *'*C"1(I*<Mf'*tl I . I -T- -1 t-r

f s *fffMocJt-t-jrccy«t/T<m> __ _ „

J- 7 AST*/**

f 2 U f̂yl-J A.*iff-?!ionMMp „. . .._„ . .__ . „._ „ .„

? *

- ,. , < ,. , j 1 «3C_5 04 3 fiX. 1 34
_j 131C-3.3T OJ«X-QJf

. -- ,,_..„,., flilC-IIJI H MX. a 75

_....i. , J 0?iC-i?4 ijiJx-oM
, . - | aaac-aai aarx-.n?

, __..J nai(t_asj a jnl .1^4

,_,_ J OMC_J*O a»x_nj}
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COLUMN; 3% SP-2250 ON SUPELCOPORT
PROGRAM: 50°C FOR 4 WIN. 8°C/MIN TO 270°C
DETECTOR: «ASS SPECTROMETER

RETENTION TIME. MIN.

Figure 5. Gas chromatogram of toxaphene.
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COLUMN: 3«i SP-2250 ON SUPELCOPORT
PROGRAM. 50aC FOR 4 WIN. 8°C/M!N TO 270°C

DETECTOR: MASS SPECTROMETER
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Gas chromatogram of PCB-1 242.
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COLUMN: 3% SP-2250 ON SUPELCOPORT
PROGRAM: 50°C FOR 4 WIN. 8°C/M!JV TO 270°C
DETECTOR: MASS SPECTROMETER
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. Figure 10. Gas chromatogram of PCS-1 248.
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COLUMN: 3% SP-2250 ON SUPaCOPORT
PROGRAM: 50'C FOR 4 MIN. 8°C/MIN TO 270°C
DETECTOR: MASS SPECTROMETER

RETENTION TIME. MIN.

Figure 11. Gas chromatogram of PCS-1 254.
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*•> COLUMN: 3« SP-2250 ON SUPELCOPORT
- PROGRAM: 50°C FOR 4 WIN. 8°C/M!N TO 270°C
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Figure 12. Gas chromatogram of PCS-1 260.
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TAILING FACTORS —
A3

Example calcu/ation: Peak Height = DE = 100mm
10'S Peak Height = BO = 10 mm
Peak rVidth at W", Peak Height = AC = 23mm

AS = 11 mm

Therefore: Tailing Factors— =1.1
11

Figure 13. Tailing factor calculation.
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY

STANDARD METHOD FOR DETERMINATION OF: Organochlorine Pesticides and
Polychlorinated Biphenyls

Federal Register, July 1, 1982, Method 608
Method 625

TECHNIQUE USED: Gas Chromatograph - Direct Injection
External Standard Techniques

A. Sampling Methodology:

1. Preservative: Storage at 4° C

2. Holding Time: 7 days before extraction (if pH has been adjusted to
a range of 5-9), and 40 days after extraction.

3. Required Volume: 1000 ml

4. Container Type: Glass bottle with teflon seal on cap.

B. Techniques:

1. All samples are screened in i t i a l l y on a gas chromatograph.

2. If gas chromatography analysis yields a positive result for any of
the polychlorinated biphenyls or organoch1jrine pesticides, then that
sample will be confirmed and subsequently quantified on the GC/MS.

a. Confirmation - two confirmatory techniques will be employed for
these compounds; initially, they wil l be screened by a selected
ion monitoring profile, to insure proper sensitivity. As a
secondary measure, they would be confirmed by the use of chemical
ionization made of mass spectroscopy.

b. Quantitation - the method would be external standard, using two
selected ions per compound.

C. Sample Preparation:

1. Extraction

a. Pour 1000 mL of sample into a 2000 mL separatory funnel.
b. Adjust the pH of sample to 7.0 pH units. If needed use either

1:1 sulfuric acid or ION NaOH as required.
c. Add spikes and surrogates.
d. Add 60 mL of Methylene Chloride.
e. Shake the separatory funnel for 2 minutes, venting as needed.
f. If an emulsion is formed, add 50 mL of saturated salt solution

and shake again for 2 minutes, venting as necessary.
g. Allow the organic layer to separate from the water phase for a

minimum of 10 minutes.
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY
STANDARD METHOD FOR DETERMINATION OF: Organochlorine Pesticides and

Polychlorinated Biphenyls

TECHNIQUE USED: Gas Chromatograph - Direct Injection
External Standard Techniques

h. Collect the Methylene Chloride layer into a 500 mL evaporative
flask with an attached 10 mL concentrator tube, a Kuderna-Danish
(K-D) concentrator (Note: The concentrator tube should already
contain an ebulator).

i. Repeat steps d, e, g and h two times more so that the sample has
been extracted a total of three times and the final volume of the
extract is 120 mL.

j. If the emulsion interface between layers is more than one-third
the volume of the solvent layer, the analyst must employ
mechanical techniques to complete phase separation. This may
include stirring, filtration of the emulsion through an anhydrous
NaS04 column (10 cm), or centufugation. If the NaS04
column is employed, it should be prewet with MeCl2 and rinsed
three times its volume with MeCl?, after the sample has passed
through. This three volume rinse should be collected with the
sample in the K-0 concentrator apparatus.

k. To the evaporative flask attach a three-ball Snyder column.
Prewet the Synder Column by adding about 1 mL of Methylene
Chloride to the top of the column. Place the K-D apparatus on
the hot water bath (set at medium, 80° C), so that the
concentrator tube is partially immersed in hot water, and the
entire lower rounded surface of the flask is bathed in hot
vapor. At proper rate of distillation the balls of the column
will actively chatter, but the chambers will not flood with
condensed solvent. Complete concentration, when the volume of
liquid reaches 1 mL, should require only 15-20 minutes. Once
concentrated, allow the sample to cool for 10 minutes.

1. Rinse Synder column with Methylene Chloride. Before removing,
allow it to drain completely. The evaporative flask should be
rinsed next and allowed to drain into concentrator tube before
removing.

m. Add a boiling chip to the concentrator tube and attach a micro
Synder Column. Place the apparatus on a tube concentrator,
and take down to a volume of 1 mL, rinse down the Synder
Column with MeCl^ and cool for 10 minutes. Reattach the
micro evaporator flask.

n. Increase the temperature of the hot water bath to about 98°C
(high setting). Add 50 mL of hexane and a new boiling chip and
reattach the three-balled Synder Column. Prewet the column by
adding 1 mL of hexane to the top of the column. Concentrate
the solvent extract as before. When the volume of the liquid
reaches 1 mL, remove the K-D apparatus and allow it to drain and
cool at least 10 minutes.
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY
STANDARD METHOD FOR DETERMINATION OF: Organochlorine Pesticides and

Polychlorinated Biphenyls
TECHNIQUE USED: Gas Chromatograph - Direct Injection

External Standard Techniques

o. Rinse and remove Synder column. Rinse and remove flask. Put the
10 mL concentrator tube on the tube heater with a micro Synder
Column and bring down to a final volume of 1 mL after rinsing
down the micro Synder Column (a 1 mL volumetric flask must be used
for accuracy).

p. Transfer to a 20 mL vial with a teflon cap properly labeled
(Sample # , PCS and/or Organochloric Pesticides) and store in
the freezer.

2. Cleanup and Separation

Reference: Federal Register, July 1, 1982, Method 608 (608-6)
NOTE: Only used on samples which could not be cleaned-up by methods

previously mentioned.

0. Instrument Set-Up and Run:

1. Gas chromatographic screen for P C B ' s and organochlorine pesticides:

Column: 1.5% SP - 2250 and 1.95% SP - 2401 on Supelcoport
Detector: Electron capture
Reference: Federal Register, July 1, 1982, Method 608, (608-6, 608-11)

2. Gas chromatography/mass spectrometry for organochlorine pesticides
and PCB's:

Reference: Federal Register, July 1, 1982, Method 625, (625-6, 625-13)

E. Data Handling Procedures:

1 . Accuracy
a. % Recovery of the Q.C. spikes.

2. Precision
a. Duplicates
b. Standard curve linearity

3. Data Recording Procedure
a. The integration program (ESTD) is used to integrate the data

(Hewlett Packard 1000, E series).
b. Hard copies of the integration are printed.
c. The data is then reviewed by the supervisor.
d. The data is then entered into the general laboratory computer for

dissemination (Hewlett Packard 1000, E Series).
e. Samples and Q.C. results are handled identically.
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY
STANDARD METHOD FOR DETERMINATION OF: Organochlorine, Pesticides and

Polychlorinated Biphenyls

TECHNIQUE USED: Gas Chromatograph - Direct Injection
External Standard Techniques

F. Reagents:

Reference: Federal Register, July 1, 1982, Method 608, (608-3)

G. Quality Control - 20%:

1. Duplicates
One duplicate analyzed for each 5 samples.

2. Blanks
One blank analyzed for each group of samples.

3. Spike

EPA quality control sample analyzed for each group of samples (Both
Organochlorine Pesticides and Polychlorinated Biphenyls). Samples
are prepared according to the sheet received with the sample.

H, Washing:

All glassware used (i.e transfer pipettes, separatory funnels, etc.)
are washed with hot water and detergent, rinsed well with DI water,
and triple solvent rinsed: Acetone, Methylene Chloride and Hexane, in
that order.

CND/pdl
(1848)
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Method SOB—Orjanochlorine Pesticide* tad
PCBe

1. Scope and Application
1.1 This method covers the determination

of certain organcchiorine pesticides «nd
PC3s. The following parameter! can be
determined by ibis method;

39330
39337 '
39034

CA5 wa

3O9-00-*

393*0 I
393SO
39310

JU-aj-7
3I9

2930O '
79390 I
woe i i

7J-!S-»

3-USI i

39419 I
394*) ;

40-57-t
M9-M-S

337IJ-&S-8
1C3 1-37-4

72-W-l
74J--93-4

TS-M-4
IW4-S7-I
SW-JS-J

•M74-M.J

3*432 ;

395*4 '
11036-e-S

1.2 This .1 a gas chromatographic ;'GCT)
r.etr.sd appl:c«b:a to :he determinat ion cf :he
ccmscunss listed ;bcve in municipal and
:23ust.-:al d ischarges as provided under 40
C'R 135.1. When :>.•» method .* used to
analyze unfami l ia r sarp.pies !:f any or all of
:.L.e compounds above, compound
.certifications should be supportsd by at
.'•as; one aciit .onal q u a l i t a t i v e tec.vjnue.
Thu method describe! snalj t ical ccnd:nonj
for a ie>3nd ;as chromatostrapmc column
that car, be used :o confirm measurements
made with the prrnary column. Method S2S
provides gas chrora'ograph/mass
spectrometer !CC,'MS) condittoni
jpproprate far Lhe qual i ta t ive and
;uan t i t a t i ve confirmation of results for all of
the parameters listed aoove. using 'Jie extract
produced by 'his trtetnod.

'.3 The met.iod detection .jnit fNfDL.
defined in Section 14.1!' for each parameter
s .isted :n Table 1. The VCDL for a scecific
wasiewater nay di f fer fros*. ihcje i istedL
jependin? upon the nature at" interference* in
'Jie laniple .•natnx.

1.4 The sample extraction and
concentration stecs LQ LI;S .neT.ad ire
M s e n t i a i i y vhe sajr.e as in N<e:;oas <»36. 309.
JU. and a!2. Thus, t sinjie sampie svay be
extracted to sfiaiure Lhe parajseKri
-•ciuaed in :he scope af each of -ie»«
methods. When cleanup :i required, ihe
•-oncenrraticn ieveis inust be ? îh snough to
;e.Trat seiecnng aliquots. as necessary. :o
jpoiy arppropnate i.'ea.i'j? prccadures. The
i.iaiysf :s lilowed '.he !a:;rude. under Secnon
'.1 !o select chrornatographic conditions
(cpropriate for the urcurareous
measurement of combtnarons of ihefi
parameter*.

l.i Any modification of this method.
SwyQrd :hose expressly permitted, snail be
~nsidered at a maior modification subiect to
i:p:.cation and approval of alternate test
p.-ccedures under *0 CTH !3&4 and 138.5.

1.9 This method i* restricted us UM bjr or
under the supervision of analytti
experienced m the use of a gas
chromatograpb and in the interpretation of
gas criromatograms. Each analyit must
demonstrate the ability to generate
acceptable results wiih thu method using the
procedure described in Seciion 8.i •

2. Summer/ of Method
2.1 A measured volume of lamoJe.

approximately T.-L. is extracted with
me'.hylene chloride using • »eparatory funnel.
The methyiene chloride extract is dried and
exchagned to hexane during concentration to
a volume of 10 mi. or less. The extract is
separated by ;as chromatography and the
parameters are then measured with an
electron caprure detector.1

i; The method provides s Tonsil column
ciednup procedure and an elemental luifur
removal procedure to aid in the eliminatioo of
irterfi.-ences that may be encountered.

31 Method interferences may be caused
by "ntarn jiants -T aolver.ts. reagents.
g:ass'*are. and other sarr.pie prtxessing
harr'-vars Lhat iead :o discrate arifacts and/
or elevated base. ' ines in gas chromalagrams.
A." :f :hsse materials mus t be routinely
demcrstratea to be free from interferences
under the cond.nons of Lhe ana lys i s by
runnirj j laboratory reagent blarus aa
cjrdcrsed j\ Secnon 3.1J.

3 M Glassware mus t be scrjpulousJy
:ieaned.J C!ean 3!! jiasrwa.-e as soon as
possible after use by i-.sirg wth tn« iaat
soi ' .ent used 'n i t . So lvent r ins ing tnou id be
'ollowed by determent w a s h i n g with hot
water and nr.ses with tap water and distilled
water. The glassware mould then be drained
dry ard heated in a muff* furnace at +00 'C
for 15 to 30 ram. Some thermally liable
mate r ia l s , sue.-, as PC3s. may not be
ehrr.inatea by this treatment. Solvent nnses
with acetone and pesticide quality hexane
r.ay be subsriruted for the muffle rVnace
heating. Thorough nnsir^g with luch solvents
usually eliminates PCS interterenoe.
V'oium»Lnc ware should not b« heated in i
muffle furnace. After drying and cooiing.
glassware jnould b« sealed and stored in a
clean environment to prevent any
accumulation of dust or other contaminants.
Store inverted or capped with aluminum foil.

3.1.2 The us« of high party reagents and
jolvents helps to minimize interference
prcoiems. Purification af solvents by
c i s t i l l a t i o n ifl all-glass systems may be
required.

j.,2 Lntert'srences by phthalate earer? :an
ijose a m a j o r proolem in pesr.cide analjT:i
wnen using 'he e!et:tron caprur* detector.
These :3rrpo«nds generally appear in tfie
c.-..-omat:graWi aa large late elurrr.g peakj.
especially in '-he IS and 50% fractions from
Florsil. Common flexible plastics contain
varying mounts of pr.thalates. These
ph'haiates are easily extracted or leached
.Tom such matenals durr.g iaboratory
operations. Cross contaminanon of ::eau
glassware routinely ocr.rs when plasnes are
handled durn? ;xtracrcn rteps. especally
when sclvent-werted ju.-faces are handled.
Interferences from pflthaiatss can sest be

minimized by avoiding the use of plastics in
the laboratory. Exhaustive cleanup of
reagents and glassware may b« required to
eliminate background phthaJate
contamination.4- • The interferences from
phthalate esters can be avoided by using a
microcoulometr.c or electrolytic conductivity
detector.

13 Matrix interferences may be caused
by contaminants that are co-extracted from
the sample. The extent of matrix
interferences will vary considerably from
source to source, depending upon (he nature
and diversity of the industrial complex or
municipality being sampled. The cl&anjp
procedures in Section 11 can be used to
overcome many of these interference's, but
unique samples may require additional
cleanup approaches to achieve (fie MDL
listed in Table 1.

4. Safety

4.1 The toxjcity or careinogerucity of each
reagent used in this method has not been
precisely defined: however, eacb chemicaJ
compound should b« treated as a potentiaJ
heal th hazard. From this viewpoint, exposure
to these chemicaJs tnust be reduced ro the
lowest possible level by whatever mean*
available. The laboratory' is responsible for
m a i n t a i n i n g a current awareness file of
CSHA regulations regarding '-he safe
handling of the chemicals specified J thia
method. A reference file of material oaca
handling sheets should aiso be made
available to all personnel involved in the
chemical analysis. Asdit.-onai references to
laboratory ufety are avaiiaoie and have
been identified "for the information of the
analyst.

42 The following parameters covered by
-L-s method have bees tentatively Classified
a known or suspected, human or mammalian
:arcinogens: 4.4'-DDT. 4.4'-ODD. the BHC*.
and the PC3s. Pr.oiary standards of these
•3x:c compounds should be prepared us a
hood. A NiOSH/.MESA approved toxic gas
respirator should he worn wnen the analyst
handles h>gh concea-aoons of these toxic
ccmpour.ds.

5. laparctus
5.1 Sampling equipment, for discrete or

composi te sampling.
51.1 Crab sample bottle — 1-L or 1-qt

amber glass, fitted with a screw cap Lined
with Teflon. Foil may be substituted for
Teflon if the sample is not corrosive. If amber
bort.'as are not available, protect samples
from light. The bottle and cap iiner tnust be
washed, r.nsed with acetone or ziethyiese
;.-.l3nde. and dried before use to .tuaisuze
:cntaminat:on.

5.1.2 Automatic sampler ''opticnaJ) — The
sampler aiust incorporate glass sample
conta ine r s for the collection of a roiomurn o/
150 -oL of sample. Serapie containers must be
»est refrigerated at 4'C and protected from
:.s.-.t during composting. If ±e sacpler uses *
peristaltic rump, a minimum length of
ccm.pressibie siiicone rubber tubing say he
usea. Before use. however, the compressible
tubxjj should be thoroughly rinsed with
methanol. followed by repeated r.asmgs wita
distilled water 'o minimize the potentiaJ for
contamination of 'he sample. .An integrating
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flow meter is required lo collect flow
proportional composites.

S.i Glassware (All specifications are
suggested. Catalog numbers are included for
illustration only.):

5.2.1 S«p«»tory funnel—2-L. with Teflon
stopcock. '

S 2.2 Drying column—Chromatographic
column, approx imate ly 400 Tim long < 19 mm
ID, with coarse fnt filter disc.

5.2.3 Chromalographic column—-400 Tim
long x 22 mm ID. with Teflon stopcock and
coarse frit filter disc (Kontes K-42054 or
equivalent}.

S 2.4 Concentrator tube. Kudema-
Danish—10-mL. graduated (Kontes K-
570050-1025 or equivalent). Calibration must
be checked at the volumes employed in 'he
test. Ground glass stopper is us*d to prevent
evaporation of extracts.

5.2.5 E\aporatne "ask. Kudema-
Danish—500-mL (Kontes <-570001-C500 or
equivalent!. Aitacn to concentrator tube with
springs.

5 2 5 Snyder column. Kud»rr:a Dan.sn—
Three-oail macro (Kon'es K-503000-0121 or
equivalent!.

527 V als—10 'o 15-mL. amber glass,
wi th Teflon-.med screw cap.

53 Soiling cfvpj—Approxima'e'v 10/40
mesh. Heat 'o 400'C Tor 30 mm or Soxniet
extract wnh -e'hy ene chlorde

5 4 Water bai.1—Heated, wi'h concentre
nng cover casaole of 'emperature coitrol
(—2"CJ . T^e ba th snou.a 3e jsed n a lood.

5.5. Balance—Analytical, capable of
accurately we 'gmng 3 0001 g.

58. Gas cri 'omatcgrapn—An anai>t.cal
system corr.ole'e with gas chrorr.atograpn
suitao.e '"or on-colomn ir.iec'ion ana ail
required accessories inc luding syringes,
analytical columns, gases, de'ector. and strip-
chart reccrcer A data system is
recommended for measuring peak areas.

5 8.1 Cjiurr.n 1—1 a .TI 'ong x 4 mm ID
glass, packed with 1 5^ SP-2250/1 95*5 SP-
24O1 on Suoe'coport (100/120 mesh) or
equivalent This column was used to develop
the method performance statements in
Section !* Guiaeunes far the use of al ternate
column packings are provided in Section 12.1.

5 8 2 Column 2—1 3 m long x 4 mm ID
giass. packed w i i n 3^ OV-i on Supelcoport
(100/120 mes.li or equ.vaient.

5 8.3 De'ector—Electron capture detector.
This detec'or ias proven effective in the
analysis of wastewaters for 'he parameter*
listed n the scope (Section 1.1). and was used
to develop 'he method peHbnance
statements n Section 14. Guidelines for 'he
use of alienate detectors are provided .a
Section 12.1.

9 Reader a

81 Reagent water—Reagent water s
defined as a *ater _n wnicii an n ter ferent is
not ooserved at the MDL of the parameters of
interest.

92 Sodium hydroxide solut ion (10 N)—
Dissolve 40 i of N'aOH (ACS) in reagent
water and dilute 'o 100 ml.

83 Soaium thiosuifate—ACS) Granular.
3.4 Sulfunc ac:d (1-11—Slowly add 50

mL to H.-SO. tACS. sp. jr. 1 34) to 50 ml of
reagent water.

8.5 Acetone, hexane. isooctane,
methylene chlonde— Pesticide quality or
equivalent.

8 8 Elhyl ether—Nanograde. redjstilled in
glass if necessary.

8.8.1 Ethyl ether must be shown 'o be free
of peroxides before it is used as indicated by
ELM Laboratories Quant test strips. (Available
from Scientific Products Co.. Cat. No. PI 128-
8, and other suppliers.)

6.8.2 Procedures recomwended for
removal of peroxides are provided with the
test srnps. After cleanup. 20 tnL of ethyl
aiconol preservative must be added to each
l.ter of elher.

8.7 Sodium sulfate—<ACS) Granular,
annydrous. Purify by heat.ng at 400 "C for 4 h
.n a snaiiow tray.

83 r'onsil—PR grade'80/100 mesh).
Puicr.ase act ivated at 1250 T and store in the
darx .n giass containers w i t h ground glass
stoopers or 'oii-.i.ned screw caps Before use.
activate eac.i batch at least 18 h at 130 'C m a
foil-covered g:ass con ta ine r and ailow to
cool

93 "kferwry—Triple distilled.
9'.0 Cooper powder—Actua ted .
511 Stocx s 'ardara solutions 1 00 ug/

,iL!—Siccx standard jo.ut.ons :an ce
prepared f.-om pure s tandard Jiaienais or
purchased as :er:.fied solutions

9 11.1 Prepare stocx standard soLcons by
accuri 'e.y we g.iing a b o u t 0 0100 g of pore
mate-al O.ssone the mate ' tai .n .sooctane
and d.late to volume .n a 10-mL volumetric
Tasx Larger \oi-r:es can oe used at the
con^en.er.ce of 'he a n a l y s t When corr.pou.ia
pur 'y s asja>ea (a oe 9-5^ or grea'e" ir.e
we'gnt can be jsed w/houl correc" o- 'o
caic-.ate me c o n c e n t r a t i o n of v h e s t ; : x
standard Com.—erciaily prepared s-"<
standards can oe used at any cones- '3"on ./
they are certified by the -nanui'ac:—-e- :r by
an indenendent source.

8 11 2 Transfer the stocx standard
solut ions nto Teilon-seaied screw-can
bottles Store at 4 "C and protect from ugr.t
Stock standard solutions snouid be crecxed
frequent ly for j igns of degradat ion or
evaporation, especially 'ust prior 'o preparn? •
calibration siandaras from 'Jsern.

8.11.3 Slocx standard soiut.ons .T.^S> be
replaced af ter six montr.s. or sooner f
comparison with check standards rc.ca'es a
problem.

8.12 Quality control check sampie
concentrate—See Section 3 2.1.

7. Calibration
' 1 Estaousn gas cnromatograpr/c

operating cor.d:'ions equivalent to those
given ,n Taole 1. The gas cnrorr.atogras.-.ic
system can 3e calibrated jsmg the external
stancard 'echnique (Section 72) or the
internal standard technique (Section * 3'

72 External standard calibration
proceaore:

72.1 Prepare calibration standards st a
min imjm of Liree concentration levels for
each parame'er of merest by adaing volumes
of one or more stock standards to a
volumetric flask and i.uting to voiurrte with
isooctane. One of the external s tandards
sno- d be at a concentra'ion near, bu t aoove.
'he DL Taoie '.', and '.Me other
concentrations s.-.ouid correspond to uhe

expected rang* of conc«ntration« found
real samples or should define the workui

• range of the detector.
7 2-2 L'smg inaction* of 2 to 5 nL an;

each calibration standard according to
Section 12 and tabulate peak height or ar
responses against the mas» injected. The
results can be used to prepare a calibrate
curve for each compound. Alternatively,,
the ratio of response to amount injected
(calibration factor] is a constanf over the
working rsnge f <1W relative standard
deviation. RSD). linearity through the ong
can be assumed and the average ratio or
calibration factor can be used .n place of
calibration curve.

7 3 Internal standard calibration
procedure—To use this approacn. the ana
must select one or more internal standard,
that are similar in analytical behavior to tl
compounds of interest. The analyst must
fux'her demonstrate that the measurement
the m'emal standard is not affected by
method or satrjc interferences. Because o
these .mitations. no mlerral standard can
suggested that is applicable to all samples.

73.1 Prepare calibration standards at a
minimum of three concentration levels for
each parameter of T.terest by adding voiun
of one or more stock standards to a
volumetric flask. To each calibration,
standard, add a known constant amount ol
one or more ntaTiai standards, and dilute
volume with .sooctane One of tfle standar:
snouid be at a concentrat ion near, but aboi
the MDL and the other concentrations snou
correspond to 'he expected range of
concent.-3t.ons found .n -eal samples or
ihou.d define 'he worx.ng range of the
detector.

7 3.2 L'sing :niections of 2 to 5 pl_ anaiy
each calibration standard according to
Section 12 and tabulate peak height or are*
responses against concentration for eacn
compound and internal standard. Calculate
response factors \.Rf] for eacn compound
using Equation 1.

Equation 1.

(A,j[CJ

where:
A,-»3esoonse for the parameter to b«

measured.
A»=« Response for 'he internal standard.
C^ = Concentration of -he internal standarc

'MS/U
C, = Concentraton of the parameter to be

measured iVg/U.
I/ the RF vaiue over -he working range ta »

constant ' < :0^ RSO). tne SJ can be
assumed to be invariant and the average RF
can be used for calculations. Alternatively.
the results can be used to plot a calibration
curve of response ratios. A,/ A^. vs. RF.

7 4 The worKing calibration curve,
calibration factor, or RF must be verified an
each worxing day oy the measurement of one
or r.ore cai.aration standard*. If the response
for any parameter varies from the predicted
response oy -nore tnan r!5*. 'he 'est muse
be repeated ^sing a fresh calibration
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standard. AJlernattve'y a new calibration
curve anust be prepared for that compound.

7 S The cleanup procedure in Section 11
utilize] Flonsd column chromatography
Floruil from different batches or jources may
vary in adsorptive capacity To standardize
the amount of Fionsil which if used, the use
of launc acid value ' is. suggested The
referenced procedure de'ermmes the
adsorp'ion 'rom hexane solul on of launc
acid (mgj per g of F'onsil The amount of
Fionsil (o be used for each column is
calculated by dividing 110 by this ratio and
multiplying by 20 g

79 Before using any cleanup procedure,
the analyst must process a lenes of
calibration standards 'JiroLgh the procedure
to validate e'ution patterns and 'he absence
of interferences from the reagents

* Quality Control
8.1 Each laboratory that uses this sethod

is required to operate a formal qjairy control
program The minimum -«quirements ot -h.s
program consist of an initial demonstration of
laooratorv capabi. ly and an ongoing
a n a l y s i s of ipiked jars? es (o evaua>e ard
dacLment da'a quau y The aoo-atory oust
mam'a in 'ecords lo document Jie q u a l i t y of
data hat LJ ge-e-ated Ongoing da'a quality
c-ecks are comca-ed *iih es'ao-srea
performance crrer a 10 de'er-nire if ,he
results of ana yses aieel -be per'sraanc*
c'-arac'enst cs of he method WVn -esu,Ls
of jar.pie spikes nd.ca'e a typ i ca l nethod
performance a quamv control c'-eck
standard must be analvz»d 'o con/i-a that
the measureme-ts were pe-oraed n an Ji-
cont-ol -node of ope'ation

3 1 : Tve ana.yst must "nane an Lrut.ai
one-time demonstration of _Ke abui 'y (o
genera'e accepiaole acc-i-acy and prec sion
with "is Tio'riod T- s aoi ty s estaousied
as descnoed m Sec'ion 8 2

812 In-eccgri! on of advances that are
occjmrg i- cnromatograpnv the ana 'ys t is
p<«"nit'ed certain options (de'ailed in
Sec'ions 104 111 and 12 1) to improve the
separations or 'ower the cost of
measurements Each time such a mod rVafon
s made 'o 'he me'hod he anahst is required
'o repeat -he srocecur* ji Sect on 8Z

813 Before processing anv sarsies the
anai st rrjst aiai'.:e a rease-t water slaru
to demonstrate -ha1 mte-'arences from the
analytical si, stem ard g'asswa-e are under
control Eaci tine s set of samples n
extracted or -eage-ts &t -^angeri a reagent
wa'er oUok mu« ' oe processed as a
sa'e^uard agai-st aooratory contamination.

8 : •» The laboratory 3iust an an ongoing
basis spike and analyze a Turun—tt of IQ-% of
all jarrp es to nonitor ind evaluate
aboraiory data quality This procedure la
Jescroed Ji Section 83

815 The acora'ory a-st. jn an ongoicjg
basu demonstrate Jirowgri -he araivses of
auantv control cr.ecx itardards r-at Jie
operat on of >e aeasuremf.t i>stera s in
control Th.s procedure J descnb«d ui
Sec'ion 8 4 "Tie 'requerc) ot -~e crieck
sta-dard arai,ses is equivalent to 10% of ail
samp.es aiaiyzed but say 3e -educed if
ip.ke -ecove-es from samples (Sect.on 3.3)
meet at! jpec fed qjdiity control cntaria

313 T-e aboratorj "ust —aintaui
?e-iopnarce records -o aoc.ment Jie qoauty

of da (* (hat is generated. This procedure la
described in Section «J.

d 2 To establish the ability to geaerai*
acceptable accuracy and precision. Jit
analvit must perform the following
operation*

8 2.1 A quality control (QC) check lampie
concentrate is required containing each
single-component parameter of interest at ibe
following concentration! ia acetone 4.4-
DDD. 10 ug/mL 4 4 -DDT. 10 ug/ad.
endosujfan ii 10 nz/mL, endosulfan «uifate.
10 Mg/mL endrin. 10 ng/mi. any other siogie-
component pesticide. 2 fig/raL IS this -neLQod
s only 10 be used to analyze for PC3«.

cWordane or'oxaphene the QC chedc
»ar"p e concentrate «hould con'aui the most
•epresentauve mu.'icor"ponent parameter at
a '•onceit.-aLon of SO >*g c-J. Ji acetone The
QC check sarzp e ocncentrate must b«
30'a led f-am the L' S Eaviroamenul
P»ntec' on Agsncv E.iva'anmeriai Monito-ig
ard Susoo- -abora'ory n C.nc.nnati Ohio
f a . a a c e if not a v a i l a b l e rrcta that source
-"e QC ,--eck sajnpie concentrate ^ust &e
ob'a "pd r-crn arolber exter-al source If not
ava i a- e *-3"i ei-ber source soove the QC
c-scx ja""? e co-ce'tra'e r-jst be prepared
b> _Ke aoc-aiory ^sj-g SICCK siandaras
p-ara-ed -depe-aenLy from Lhose osed for
ca ;ra en

922 L'si-g a p.pet prepare QC check
ia^p es at ""e 'est cc"ceitra"ons shown jj
Taoie 3 b> aad ~g 1 00 -X of QC ckeck
sarp e ic-cs-'t-a'e 'o each of four 1-L
a' q.ots of -eagsnt wate-

323 4.-a'.za-'-e we 1 trixed QC cLeck
sarp es accordirg 'o the me'hod beg iri-g n
Sec'ion '0

8 2 4 Ca c- ate the ave-age 'ecove-/ O
n ug/mL and Lie s'andard oeviation ci -a
recovery f s i n ug'su-for each parame'e-
usirg "le 'our -05111(8

825 For eacn parameter compare s 3-3 X
wi'i ^ie coresoonding acceptance en's- a
ror prec.sion and aor^racv respecnve v
fou-'d n Table 3 1/s and X ror all param«'ers
of merest reel the acceptance catena the
ivsttm performance a acceDtable arrd
s"al>sis of actual sarples can begin If any
ndr.idjal i exceeds ->e srec.sion limit or

any individual X faiis outsicie Lke range for
accuracy 'he svs tem se.toraanc* is
unacceptable ''or that parameter.

Vote —The large number of parameter -i
Taoie 3 present a suostancal probability j-at
one or more wall fail at leasl one of the
acceptance criteria wnen aJl parameters are
analyzed.

823 V\he-i one or more of the paraire-s-s
•ested 'ail at east one of the acceptance
cr e™a J"e anatvst must proceed accora rg
'0 5ec-OD 8^ 8 1 or 8 2.5 2.

3 2 5 1 Locate and cored the source of
J-e problem and repeat the 'est for all
parameiers of jrarest aeginnmg «ilh Sect on
3-li »

8 2 9 5 Segmrng widl Section 8-2^.-eoeat
the 'est cn iy 3t Jios* parameters thai fan*<3
o meet cntera Repeated failure however
*m confrn a general proolem witi tha
measurement ivstem j this occurs, locate
ard cor-ec: Jie source of trie proolem and
•epeat the 'est for all compounds ot imeresi
beg i- ng wi'h Section 3-i_2.

d.3 ~^e .aooraiory must on an ongoing
bans, ip^e at e-asi iQS 01 the umpies from

each sample sit* being monitored to assess
accuracy For laboratories analyzing one to
ten samples per month, at least one sptlted
sample per month is required

831 The concentration of the spike in the
•ample should be determined as followm:

8.3 1 1 V as in compliance monitoring, tie
concentration of a specific parameter ui the
sample is fc>«ing checked against a regulatory
concentration limit, the spike should b« «t
that limit or 1 to S rimes higher than the
background concentration determined in
Section 832. whichever concentration would
be larger.

8312 If the concentration of a specific
parameter in the sample is not being checked
against a limit spec.fic to that parameter, the
spike should be at the 'est concentration ui
Section 8 2 2 or 1 'o 5 times rugrter than tht
background concentration determined J
Section 832. wmciever concentration would
be larger

8313 If it j impractical to determine
background levels before spiiucg fe g_
iraxinun holding 'imes will b« exceeded).
•>e spixe corcentration should b« (1) the
•egi.iatory concentration '.mit if any or. if
Tore 2) the 'arger of e.ther S times iigher
kan the expected sacxground concentrauon

or the test concentration in Section 8 ZJL
832 Analyze one sample aliquot to

deter-" it (>e background concentration fB)
of each para-e'er IHeceasarv prepare a
new QC c-eck sample co*centrate 'Section
321) aoprnpnate for J*e background
concenL-auons in the sanoie Spixe a second
sample auquo' with 1 0 aiL of 'he QC check
sd — c e cc-cartrate and araiyze it to
determine 'he concentrat on after spiking (A)
a' eacn parame'er Caicolate each percent
recoverv 'P' as 100(A-B|%/T. where T is the
«iov*Ti trie vaiue of the spike

833 Compare the ssrcent recovery (P) 'or
each parameter with the corresponding QC ,
acceptance cr'ena found n Table 3. Thest
acceptance cn'ena were calculated 'o
nc ude sn allowance for error in
Tiedsu'encit of both Jie background and
9p xe concentrations assuming a spike 'o
background -atjo of 5 1 This error wiU be
accounted far 'o Jie extent that the analyst's
spike o background ratio approaches 5 I.10 tf
spixing was performed at a concentration
'ower than '-he test concentration in Section
322. '-he anahst -aust use aither '-he QC
acceptance c-tera in Taole 3, or optional QC
acceutance cr'ena ca.c-iated ror the specific
?p K« concentration To calculate optional
acceptance critera 'or the recovery of a
pa-aac'er i; Cdic-Jte accuracy (X i using:
.he equation j Table 4 substituting the ipine
concentra' on T for C. 2! calculate overall
prec s.on S ' Lsng the equation in Tab'e 4.
lucsuiuung X 'or X. 31 caic-uate the range
'or recovery at Jie spike concentrauon aa

3.J 4 If any jidividuai P 'alls outside the
designa,ted -ange tor -e'-jvery Jiat parameter
has failed Jie acceptance :nte-;a A cnedc
standard containing escft parare'er that
•'aued the c-i'er.a must be analyzed as
desc: bed Ji Sect.on 8.4.

84 If any parame'er fails the acceotano*
crtena .'or -ecovery m Secuoo 8J. a QC
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check standard containing each parameter
that failed man be prepared and analyzed.

Note.—Tht frequency for the required
analysis of* QC check standard will depend
upon (he number of parameters being
simultaneously tested, ihe complexity of the
sample matrix, and the performance of the
laboratory. If tht entire list of parameters in
Table 3 must be measured in the sample in
Section 8J. the probability that the analysis
of a QC check standard will be required 13
high. In this case the QC check standard
should be routinely analyzed with the spike
•ample.

8.4.1 Prepare 'he QC check standard by
adding 1.0 ml of QC check sample
concentrate (Sections 8.2.1 or 3.3.21 to 1 L of
reagent water. The QC check standard needs
only to contain the parameters that .'aiied
criteria in the test m Section 3.3.

8.4.2 Analyze the QC check standards to
determine the concentration measured (A) of
each parameter. Calculate each percent
recovery {?,', as 100 (A/T*. where T la she
true va:ue of the standard concentration.

8.4.3 Compare we percent recovery ;P.)
for each parameter with the correjoor.dmg
QC acceptance criteria found Ji Taoie 3.
Only parameters that failed the test in
Section a 3 need 'o se compared with these
criteria. Lf :he recovery of any suc.i parameter
falls outside the designated range, tne
laboratory performance for that pararr.e'er ••
judged :o be o u t of control, and the problem
must be mmeciately 'dentified and
corrected. The a n a l y t i c a l result for that
pararne'er in the unspixed sampie .s suspect
and -nay not be reported for regulatory
compliance purposes.

8.5 As pan of 'he QC program for 'he
laboratory. T.ethod accuracy for nas t ewa te r
samples oust be assessed and records must
be maintained. After the ana lys i s of five
ipiked wasiewater samples as in Section 8.3.
calculate the average percent recovery (P)
and the standard d e v i a t i o n of the percent
recovery 's,J. Exoress the accuracy
assessment as a percent recovery interval
from P-2 s, to P-2 »,. !fP=90^ and
i.-10*. for etarnsle. the accuracy interval n
expressed as ro-sio/v Update the accuracy
assessment for eacri parameter on a regular
basis (e.g. a f t e r sacn f ive to ten new accuracy
measurements!.

8.8 II ia recommended that the laboratory
adopt additional qual i ty assurance practices
for use with this -nethod. The specific
practices that are most proauctive depend
upon the needs of trie iaooratary and the
nature of the samples. Field duplicates may
be analyzed to assess the precision of the
environmental measurements. When doubt
exists over 'he identification of a peak on the
chromatogram. confirmatory techniques mch
a* gai chromatcgraphy with a dissimilar
column, specific element detector, or mass
spectrometer au«i 3e used. Whenever
possible, the laboratory mould analyze
standard reference materials arid participate
in relevant performance evaluation srudjes.

9. Sample Collection. Preservation, and
Handling

9.1 Crab samples must be collected in
glass containers. Conventional Samsung
practices " should be followed, except that

the bottle must not be prerinsed with sample
before collection. Composite samples should
be collected in refrigerated glass container*
in accordance with the requirements of tht
program. Automatic sampling equipment
must be as free as possible of Tygon tubing
and other potential sources of contamination.

9.2 All samples must be iced or
refrigerated at 4 'C from the time of collection
until extraction. II the samples will not be
extracted within 72 b of collection, the
sample should be adjusted td*a pH range of
5.0 to 9.0 with sodium hydroxide solution or
tuifunc acid. Record the volume of acid of
base used. If aldnn is to be determined, add
sodium thiosulfate when residual chlorine is
present. EPA Methods 330.4 and 330 S may be
jsed for measurement of residual chlorine."
Field test kits are available for this purpose.

5.3 All samples must be extracted within
7 days of collection and completely analyzed
within 40 days of extraction.1

10. Sample £jct.-ac:,on
'.0 1 Vfark the water meniscus on the side

of the aa.r.pie bot t le for !ater ds temmation of
•arrpie volume. Pour (he entire sample into a
Z-L jeparatory 'unnel.

10 2 Add 60 TiL of methyiene chloride to
the samoie bott le, seal, and shake 30 s to
nnse the inner jorface. Transfer the solvent
to the separator/ runnel and extract the
sample rjy snaking the funnel for 2 mm with
periodic venting 'o ,-eiease excess pressure.
AJow the organic layer to separate from the
water snase 'or a mm.mum of !0 rnm. !f'he
emu.iicn .n 'erface berween iayers is more
than one-third the voiurne of the solvent
ia;.gr. the analyst must employ mec.-.ar.ical
techniques to complete me phase ?e;j;ation.
The opiiurn 'ec.ir.ique depends uson -.e
jarnpie. but may include stirring, f i ' r a t . o n of
the emuision through glass wool,
centnfugat ion. or other physical meL-.ods.
Collect the T.ethyiene chior.de extract _n a
2SO-ml Erlenraeyer f.ask.

10.3 Add a second SO-til volume of
methyiene cnionde to the sample bottle and
repeat the extraction procedure a second
time, combining the extracts in the
Erienmeyer flasn. Perform a third extraction
m the same manner.

10.4 Assemoie a Kudema-Danish ,TC-0)
concentrator by attaching a 10-ail
concentrator Tjbe to a 500-ml evaporative
flask. Other concentration devices or
techniques may be used in place of the K-D
concentrator if the requirements of Section
8.2 are met

10.3 Pour the combined extract througn a
solvent-rinsed drying column containing
about 10 cm of anhydrous sodium suifate.
and collect the extract in the K-0
concentrator. Rinse the Erleruneyer f!as« and
column with 23 to 30 ml of methyiene
chloride to complete the quantitative 'ransfer.

10.9 Add one or two clean boiling cnipa 'o
the evaporative flask and attach a three-ball
Snyder column. Prewet the Snyder column by
adding about 1 ml of methyiene chloride to
the top. Place the K-0 apparatus on a .lot
water bath ,50 to 65 *C) so that the
concentrator tube n partially immersed .n the
hot water, and the entire lower rounded
surface of 'he flask .a batfied with ho< vapor.
Adfust the vertical pos.tion of the apparatus

and the water temperature as required i
complete the concentration in 15 to 20 a
the proper rate of distillation the balls o
column will actively chatter but the chai
will not flood with condensed solvent. V
the apparent volume of liquid reaches 1
remove the .<-D apparatus and allow it i
dram and cool for at least 10 min.

10.7 Increase the temperature of the I
water bath to about 80 *C. Momentarily
remove the Snyder column, add 50.ml oi
hexane and a new boiling chip, and reatt
the Snyder column. Concentrate the extr,
as in Section 10.8. except use hexane to
prewet the column. The elapsed time of
concentration should be S to 10 mm.

10.8 Remove 'he Snyder column and r
the flask and its lower joint into the
concentrator lube with 1 to 2 ml of hexan
5-ml synnge is recommended for this
operation. Stopper the concentrator tube i
store refrigerated if further processing wil
not be performed immediately. If the extr:
will be stored longer than two days, it snc
be transferred to a Teflon-sealed screw-c«
vial. If the sample extract requires no rartl
cleanup, proceed with gas chromatograpn
analysis (Section 12}. If the sample require
further cleanup, proceed to Section 11.

10.9 Determine the original sample
volume by refilling the sample bottle to thi
marx and transferring the liquid to a 1000-
graduated cylinder. Record the sample
volume to the nearest S rnJL

11. Cleanup ana Separation
11.1 Cleanup procedures may not be

necessary for a relatively clean sample
matrix. If particular circumstances demand
the use of a c leanup procedure, the analyst
may use either procedure below or any oth
appropria te procedure. However, the analy
first must demonstrate that the requiremen
of Section 8.2 can be met using the method
revised to incorporate the cleanup procedui
The FJonsil column allows for a select
fractionation of the compounds and will
eliminate polar interferences. Elemental
sulfur, whicn j-.terferes with the electron
capture gas chromatography of certain
pesticides, can be removed by the technique
described in Section 11.3.

11.2 F^onsil column cleanup:
11.2.1 Place a weight of Flonsil 'nominal;

20 g) predetermined by calibration (Section
7 5). .mo a chromatographic column. Tap the
column to settle the Flonsil and add 1 to 2 es
of ar.nydraus sodium suifate to the top.

11 2.2 Add 80 ml of hexane to wet and
rinse the socium suifate ana F'onsil. Just
pnor to exposure of the sodium suifate layer
to tfte air. stop the efution of the hexane sy
closing the stopcock on the chroraatograpruc
column. Discard :he eluate.

11.2.3 Adiust the sample extract volume
to 10 ml with hexane and transfer :t from the
K-D concentrator tube onto the column.
Rinse the tube 'wice with 1 to 2 ml of
hexane. adding eac.i nnse to the column.

11 2.4 Place s 500-mL K-D flask and clean
concentrator tube under the chromatograpmc
column. Dram the column into the flask unui
the sodium suifate layer 11 nearly exposed.
Elute the column with 200 ml of 3% ethyl
ether in hexane (V/V) (Traction 1) at a rate of
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about 5 •nL'-nin Remove the 1C D "ask and
let if aside for ater concentration EJute the
column again using 200 mi. of 15* ethyl ether
m hexane (V/V) (Fraction 2], into a second K-
D flask Perform the third elution using 200
mL of 50* ethyl »ther ui hexane (V/V)
(Fraction 3) Tne elution pattern* for the
pesticides ard PCBs are shown in Table 2.

1125 Concentrate the fractions as in
Section 10 8 »xcept use hexane lo prewet the
column and set '.he water bath at about 85 'C.
When the apparatus s cool remove the
Snyder column ard nnse Jie flask and iti
lower joint into the concentrator tube with
hexane Adjust the volume of each fraction to
10 mi. with hexane and analvze by ga*
ch/omatograpr'y Sec'ion 12)

11 3 Elemental sul'ur will usually e/ute
enlire'v n Frac'-on 1 of the Ponsil column
cleanup Ta remove sulfur mte^erence from
this faction or Jie original extract pipet 1 00
ml. of the concentrated exfac' into a clean
conce-trator *ube or Te^on s«aled vial Add
one to hree d-ops of rercu.-y and jeai "
Agnate 'Jie conten s of Jie vial 'or '5 to 30 i
P*o orged srid* rg \2 L ~ay be reau 'ed J
10 this may be accomptis-ed wth a
rec procai shap-a- A. 'e-ra' ve v ac'.vated
copper powaer -"sy be jscd far Jui'uT
removal " Analvze bv gas cvsTatsg-apr-y

12 Cos C^romatog-sphy
121 Tab'e 1 su-Tia-res t>e

recorru-e-ded ope'ati-g co~d o-i 'or the
gas chror-a(cg-aBK I-c -acd A J1 s 'aole are
re'»n' on i-es ard ^Tt, uat can be
acl ieved urce- J"ese cordit j rs Examples of
the sepa-sit ons ac k i eved bv Column 1 are
inowr n F gvrei 1 'o '.3 0 ker pacxed or
c<»pi 'a"y 'open njbularl columns
chronaiosraphic condi ons or de'ec'ars xay
be jsed 1 Jie req^re™ents of Sec'ion 32 are
met

T.Z.2 Calibrate the jys(ea) daily at
descrbed in Sec'ion 7

12 3 I/ tJ-e in'er-ai standard calibration
procedure i being used 'he mtena. standard
must be added o Jie lamp e extract and
mixed [horotgnly jnmediately before
injection nto ke gas chroiatograpn

124 lr.]cc4 Z oSaLo! he sample extract
or standard nto > ke gas chroratcgrjpn using
the solvent "ush ec-jiique " Smai er il 0 ul)
volumes Tiav be "ie:'ed /automatic device*
• re em:: oved 3«card Jie volore m ec'ed o
the nearcj 0 OS uL Jie 'oial extract volume
and 'he 'eiu ng peax nze j\ area or pea*
he ght anm

125 ldo"t fy he parame'e's ji Ji* sample
by conpanrg Jie -e'ention '_me> of Jie peam
ui he sa-nsie c^amatagrsm with J-ose of Jte
peaks n s'anaard chroraiograni* The width
of Jie 'e'eii on t me wndow jsed 'o c-aice
identifications mould be aased upon
measureTei's of ic'-al 'efe'tion ' me
venations ot jta"da-ds aver >e caurse of *
day Three ' —es Jie itanaard dev at on of*
re'ent on • re or t ccrsoond can oe used to
calculate s suggested window size "owever
Jie 'xpe-ierce ot ke ana vjt snouid we gn
heaviiy n J-e Terpreiation of
cKrirraiogram«

12 a If f t -esponse °0r i peak exceeds
the wo-k ng -arge of >e iyste"i di Jte Jje
extract ara rearalyie

12.7 It the measurement of the peak
response it prevented by the presence ol
Interferences further cleanup is required

13 Calculations
13 1 Determine the concentration of

Individual compounds in the sampie
13 1 ! If the external standard calibration

procedure is used calculate the amount of
materal injef'ed Vom the peak response
using the calibrat on carve or calibration
factor de'ermmed ji Section 7 2 i The
concentration m the sample can be
calculated ""om Equation 2.

Equation 2.

Concentration

^ = A m o u n t of-a e"ai i ec'ed "g)
V = V o l u m e a'etj-ac' -|ec'ed ^.L)
V, = Vo-j -eof atal ext-act ^L)
V, = Vo o,~e of *3ter exL-ac ed rLl
'312 If "e r t»—al standard cs station

procedure : jj»d :a c- a'e Le
concs-tration i ke san^ e jams _*e
•esiorse 31- or RJ -e a—ined T Sec ion
732 and Eq-a'ion 3

Equation 3

Co-ce-'-a on

where
A,»Response 'or Jie parane'er 'o 2e

measured
Au»Resporse'or ke rte'nal stanca-d
l,»Amounl of inte^al nardard adcad 10

eacn extrac* 'ug)
V,» Volume of waie'sxtrac'ed L)
132 When it s apparent ha t '*oor rore

PCS ' \roc orl Tiix'^-es are present the
Webb and McCail proced»-e • ra> 3e -jed
to identify ana q-ant f> J-e Vac ors

133 For Tuit carponeit -nix'u.-es
(ciiordane toxaphene and ?C3sl match
'e'ertion times 01 peaks ji the standaras
with peaKJ in the sanple Quanti ate eve"/
identifiable pean unless interference with
individual peaks demist after : eanup A.cd
peak height or pea* ares of »aci de-ufed
peak n the ckr3naograni Calculate as o al
-esponse in J'e sample veriu« total -espo-se
in t>e standard.

134 Report-esu s in jg L without
cor-ecuon or •ecave'v iaia Ail QC da'a
obtained $»ouid se repored with ke sa —pie
resuj's **

14 '•fefod °*'Jo-~u3nce
141 Pie rre'hod detec'ion 'iml VffiL t

derned a* Jie "iin rrum concentration of a
suoatance J'at can be leasured and -esor-ed
with 99^ confidence •'"at the value s aoove
zero ' Pie SfDL concsntrat ors I sted Ji
Table 1 *ere oota ned -s rg -eagent water "
Similar -esuits were ac"ieved using

representative wntewaters The >.<DL
actually achieved m « given anaiysu will
vary depending on instrument sensitivi'y (
matnx e'fec**.

142 Thi* method ha* been tested for
linearity of spike recovery from reagent
water and has been demonstrated to be
applicable over 'Jie concentration range *rc
4xMDL to 1000xMDL with the following
exceptions Chlordane recovery at 4 xV<DL
was low (60*6) Toxaphene recovery WM
demonstrated linear over the range of
lOxMEL to lOOOyMDL"

14 3 This method was tested by 20
laboratories using reagent water drinking
water surface water end three industrial
wastewaters spiked at *ix concentrations "
Concentrations used in the study ranged froi
0 5 to 30 ug/ L for single-component pestic d<
and from 8 5 to 400 u.g/1 for muJticomporent
parame'ers Single operator precision overa
precision and method accuracy were 'aund
10 be direc'lv 'elated to the concentrs'ion of
'>e parame'er and essentially independent o
Jie samp'e natnx Linear equations to
descr be Jiese relationsh ps are presented ui
Table 4

Refereocei <
1 40 CFR Part 138 Appendix a
2 Deietp nation of Pestic des and PCS* m

Industrial and Mun cipal Wajtewiters
EPA-oOO 4-62-023 US Environmental
P'otec* on Age«ey Environmental Monilor-g
and Sucport Labora'ory C ncirtnati. Ohio
4525fl |une '982.

3 ^STM Annual Book of Standa-ds Part
31 D3694--3 Standard P-ac- ces for
P-epara' on of Samp e Cantaine's and for
Presena'ion of O-garic Constituents
Arercan Soc.ery forTes'ing and Vate-ais.
Philace pnia

4 C.am C S Chan H S and Nef G S-
Sensitive Method for Determination of

P*"halate Ester Dlastic zers in Open-Ocean
3iota Samples Analytical Chemistry 4' '
2225 19751

5 G a m CS Chan HS 'Control of Blanks
ji 'he -\nalvsis of Phthalates in Air and
Ocean Biota Samples US National Bureau
of S a-da-ds Spec ai Publication 442, pp
•Ol-'Ofl 1978

8 Carc.nogens—Working With
Care rogens Departnent of Health.
Educa- on and Wei'are P-ublic Health
Service Center 'or Disease Control, National
Institute ror Occupational Safetv and Health,
Publ ca ID'- Vo ~-206 August 1977

7 CSriA Safety and Health Standards.
General 'naustry 29 CTR 1910)
Ccc-pat anal Saie'y and Heaah
Adr-in stration OSHA 2208 (Revised
Jaruary :9"8)

a Safe-y n Academic Chemistry
laoo'-atores Are^can Chemical Society
Puol cation Commifee on Chemical Sa/ety.
3rd Edit on .9*9

9 M i l s PA Varation of Flonsi! Activity
S Tipie Me'hod 'or Measuing \bsoroent
Capac *y and Its Use m Standardizing Florisil
Coiumrs faufal sf .'le -\ssoc.ai on of
C^ccl Irolyical Chemists. SI a '1968).

10 P-ovost L? and Elder R S
'-terpre'ation of Percent Recovery Data '

\irenccn Laboratory IS 58-43 il983) [The
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C
value 2 14 uied m the equation in Section
833 11 two times the value 1 22 derived in
(ha report)

11 ASTM Annual Book of Standards. Part
31. 03370-79. "Standard Practices .'or
Sampling Wattr." Amencan Society for
Testing and Materials. Philadelphia.

11 Method. 330 4 (Titn-netnc 3PD-FASI
and 330 S (Speciropriotome'nc DPD) for
Chlorine Total Residual.' Methods for
Chemical Analysis of Water and Wastes.
EPA-600/4-79-020. U S Environmental
Protection Agency Environmental Monitoring
and Support LaOoratory. C.:;c_nnaB. Otuo
452M March 1979

13. Coerlitz. OF sjid Law L.M Bulletin
for EflYirantrtntal Cantaminat on and
Toxicology 8. 9 (1971)

14 Manual of Analytical Me'-hodi for'.he
Analysis of Pestic des in Human and
Environmental Samples. ' EPA-6GO 3-60-033
US Environneitai P-.(ec'ioo Agency
Heait1) E"ec s Research L-Oora ory
Research T- angje Park. .Norm Caro.ira

15 3ur<e f A. Cds C.Vonaicg'ac-/ 'or
Psstic se Res.c.a Arai>s s Some P-ac'ical
Asrec s lOu—'s! yf"e Issac.c' on of
Cf-'c at 4 •'Oi,i ccl C'-em sts 43 :037 1965;

!9 'Aebo * C ird McCail A C
Quan'i'a ve 0C3 Standards for E'ecoou

C-ptjre Gas Chror-a'og-aphy four-a! of
Chroma'agras" c Sc e"ce .'- J66 '.9731

17 Me'r-od De'ec' on L__.t ana Analytical
CO.-VB StuC.es EPA S'eLfcsds 506 507 and
608 ' Ssec al e"e- -ssort far EPA Contact
5*-13-Z5C6 I'S E-<.rc"-evai P-o ec'ion
Age-icy Envj-or-.-'evaJ Monitory? and
Support [.aoora'orv C.r.c trail Ok o 45253

18. EPA Meisoc V<iu_a' on Sl-av '.3.
Me'koa iOa O-?a-loc- orne Pes,,c ces and
PC3s| Report or =_?A Contract 53-00-:606
fin preparafon)

TA8UE 1 —CHPCMATOGSAPNIC CONDITIONS
AND ME~HCO OBJECTION LMITS

^vjm«iv

1 3S
1 tj

90
2.90 1
2.1S
2.4O
3JO '
< 50
VIS '

4 4 OCO

Sioo-uiiavi i
1

e-WWl IH3«nv<M

a si i
'S3 1
100
144)

• 1 M
144-

213
1 97
3 35
2_20
4 0
100
S2.
7 IS
723
4 '0

9JO
10 "3

I 3903
000
990

I 9003
9004
93CU
9-aa

I 3014
; 3004

3002
030*
3C11
39O4
3CI2
0323

0014
| 924

TABL£ 1 —CHBCMATOGSAPMIC CONDITIONS
AND METHOD DETECTION LIMITS—Con-nuexj1

TABLE 3.—QC ACCEPTANCE
METHOD 608—Continued

TABLE 2—CISTBISUT'ON OP CMI.C«INATEO
PESTIC.CES AND ?C3S .NTQ F.OBiSit Cot-
jWM rSAC"ICNS *

rceeviry n*»ur*n

M iS«CTen U 2.

Pi/tsntrw
'•cov4jf» BY "ic»ri • K-vA'y -_<• 3e«y y;

rma to conontnibonj
«luf« 4£3«<aC <*V
AM a »>*>aa

PC3-I240

ICO
100 ,
97

100
CO

100 .
a

37
9

9 I
GO

100 .
A .
97 .
97
9.
97 ,

103 ,
90 .
95 .

x
S4

91
'04

TABLE * METHOD ACC.BACV AND P«ec
AS FUNC-IONS CF CONCENTRATION—M
00 608

Aoax»e, a ,*3J. i O»«

____ OS1C-9-4 920*-

9S1C-397
oatc-oo7
3S2C-304
382C-30-.
3HC-030
O.SC_014
39-C— 3 '3
390C-002
0970-034
393C-03-

32ZX-092
a SX.009
9 12^-0(M
9 I3X.O 13
OWt-Oia
9 '3X-00*
0 17X-0.9
3 12X-9 19
9 10X-007
041X.OSS

333X-
325X-
922X-
3 'SX-
027X-
02.X-
331X-

i 0 tSX.I

947t_<
<

-037 913X-OiJ

TAJU 3 — QC ACCEPTANCE CaiTEaiA—
METHCO 608

core. ^ »
MM

_ OS9C-334 30«X-013 9 'SX-0
1

S»9C-3'0 91-X-3M 025X-0
_ 3SOC_i '4 C09X.329 320X-C

»C3- O'S _ l 3S1C-950 9 t.X-0 'S 3'Jt-O
SC3-I22' _ , 396C-OM 3-9X-0*8 035X-0
PC3-12-J __ 3»lC-_)'» 321X-193 931X-J
»73-i242 _ 313C---0 O l ' X - ' 4 _ 32'*-'.
"T8- 248 _ _ 997C-''» 0'7X-041 325X-9
wrS-'.^ - , 9-8C-207 3-5X-1M 9l"<.3(
=C3-i280 - OSSC-3"5 3-_X-237

»C»-

a concvranor* 31 C n .q*u

942 i9a-22« 4..122
9 -« M-2 " 17- 14
3S_ 3-S-.iC 7.147
or? i 01-2:* 9- 40
0<4 3.8-2:2 32-'27

it 10 i-4'i;* c_"ca
2*c-__ ji «' aorya'arv

i xn£ari.4_on al C. n

-3 '

a* X

21
3 IS

31-141

JO-14S aiUJN. COOf tM_-54-M
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Ffgure 1. Gas chromatogram of pesticides.
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COLUMN: 1.5% SP-2250/1.95% SP-2401 ON SUPELCOPORT
TEMPERATURE: 200*C. . .
DETECTOR: ELECTRCfy CAPTURE

v
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Figure 2. Gas chromatogram of chlordane.
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Figure 3. Gas chromatogram of toxaphene.

-453-



43330 Federal Register / Vol. 49, No. 209 / Friday, October 26. 1984 / Rule, and Regulation,

COLUMN: 1 5% SP-2250/1.95% SP-2401 ON SUPELCOPQRT
TEMPERATURE: 160*C.
DETECTOR: ELECTRON CAPTURE

S 10 14
RETENTION TIME, MIN.

18 22

Figure 4. Gas chromatogram of PC3-1016.
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COLUMN: 1.5% SP-2250/1.95% SP-2401 ON SUPELCOPORT
TEMPERATURE: 160*C.
DETECTOR: aECTRON CAPTURE

6 10 14 13

RETENTION TIME. MIN.

22

Figure 5. Gas chromatogram of PCS-1221.
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6. Gas chromatogram of PCB-1232.
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COLUMN: 1.5% SP-2250/! 95% SP-2401 ON SUPELCOPOR7
TEMPERATURE: 160'C.
DETECTOR: ELECTRON CAPTURE

2 6 10 14 13

RETENTION TIME. WIN.

Figure 7. Gas chromatogram of PCS-1242.
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a- Gas chromatogram of PC8-1243. '
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Figure 10. Gas chromatogram of PCB-1260.
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Data Reduction, Validation and Reporting

If a laboratory is to produce quality data, it is essential that any data

produced is adequately reviewed prior to release. New Hampshire is committed

to the production of accurate data, and adequate checks to ensure quality data

are implemented.

After generation of the data by the instrument, computer or analytical

technique, the data is reviewed by the analyst. If a problem has occurred,

the analyst reruns the test. Following this, the data is entered into the

computer, prior to final report generation. The computer maintains a table of

normal values, and if the analyst has entered an abnormal value he is prompted

with notification of this fact. If the value is in fact what has been already

entered, the analyst makes note of this fact and accepts the entry. On a

weekly basis, all samples that have been completed are tabulated. A report is

produced from the computer and forwarded to the section head. It is now the

section head's responsibility to review all tests run for the sample as far as

quality goes and then either approve or reject the data. If the data is

approved it is forwarded to the appropriate section heads.

At the same time a parallel but independent check is being performed by

the quality assurance officer and advisor. These people review all QC data

against known spikes, blanks and duplicates. If a problem shows up in this

review, it is the advisor's job to inform both the section head, and the

analyst.

Corrective action is implemented by the analyst, section head and quality

assurance advisor. If possible, the tests are rerun, if not, the division

head is informed of the fact and the sample is retaken.
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In the event that problems persist, the quality assurance officer is

informed and it is his job to seek whatever help is required.

Often, the State and the Environmental Protection Agency work together on

the same project. In these cases, both the Environmental Protection Agency

and State work together to ensure that all data reported is correct.

A number of measurements and observations should be made in the field at

the time of sampling. This information is recorded in the field log book with

the corresponding sampling number to locate the sampling points on a site

plan. These measurements and observations are critical for interpretation of

laboratory data. The following list of measurements and observations

represent a minimum requirement for surface water samples:

Sample location, relative to fixed points that can be referenced in the

future, identification number, date and time.

Water temperature at the point and time of sampling.

Specific conductivity and pH of water sampled - do not immerse indicator

paper or electrodes in samples to be sent to the laboratory. Either

duplicate samples may be obtained for field measurements or in-situ

measurements may be taken if the appropriate equipment or sampling

condition is present.

Depth of stream or pond (average and at sample point).

Velocity of stream estimated from object floating on the surface.
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Weather conditions (temperature, cloud cover, recent precipitation or

drought).

Observable physical characteristics (odor, color, turbidity, etc.).

The following information should be obtained prior to purging and sampling

of the well.

Well Information - Obtain whatever information is available regarding well

characteristics. Well depth, screened length, casing material, casing

diameter and elevation above ground level. Previous water level and

previous pumping rates should be recorded in a field notebook or well

sampling data sheet. If possible, well logs should also be obtained.

Well Security - Make sure that the well has been locked (with a padlock on

a riser pipe, a roadway box, etc.) and note any number, tags or

distinguishing marks. Check for any damage of the well casing.

Well Parameters - A water-level measurement must be made the day of

sampling using a survey tape with a plunker (weight) or an electronic

measuring device. If the well depth is not known, it can be measured with

the survey tape and weight. (The length of the weight must be recorded

and taken into account). The difference of the two is the height of water

in the wel1.
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Well Volume Calculation - A minimum of three well volumes must be evacuated

from the well, or the well can be purged dry before recharging and sampling.

In either case, the amount of water to be purged should be calculated and

recorded. Table 4 can be used to calculate the well volume by multiplying the

height of water in the well by the gallon per foot volume for the appropriate

casing inner diameter. The purge volume is then three times the well volume.

Procedures for chain-of-custody/sample tracking and data handling are

presented in Section No. 7; Sample Custody and Documentation.

As laboratory and field data are generated for inclusion in the final

report, the data is assembled by the appropriate field and office personnel as

it is received. The data is copied and filed with the originals going to

USPEA's Project Manager.
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Internal Quality Control Checks

The specific quality control audits used by New Hampshire Department of

Environmental Services are outlined in Section 15.0 - "Corrective Action" -

page 1 . The specific internal audits used and their origination in the

analyses include the following.

A. Blanks

(1) Method Blank

A blank solution (DI water or well water which is free of organic

contaminants where appropriate) of the same volume as the samples is treated

as a sample for the parameter being measured, including all pretreatment,

preparation, holding ties, extraction and actual analysis.

Frequency: See individual procedures in Section 10. (1 through 6)

(2) Trip Blanks

Trip blanks will be provided by the contractor.

B. Duplicates

A duplicate sample is taken in the field from the same source, at

roughly the same time and treated exactly alike during preparation, transport,

extraction and analysis.
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Frequency: 1 per sample batch or 20% - Refer to the SOP for the parameter of

interest - section 9 of the NH QA/QC PP - for more specific information on

duplicates.

C. Spikes

(1) Matrix Spikes

Standards of known amounts are added to a sample. The sample is

split - run with and without a spike. The percent recovery of the

pure standard spike is taken as a measure of the accuracy of the

tolal analytical method in the sample matrix. It is calculated by

the equation:

Recovery = 100X (final concentration - orginal concentration)

True Value

assesment of spike recovery and needed reruns will be done before

data are reported to the various divisions.

Frequency: 1 per batch (especially for CERCLA & RCRA) - Refer to the

SOP for the parameter of interest - section 10 (1 through 46) of the

NH QA/QC pp for more specific information.

2) Blind Spike

Submitted by the quality control department on a bimonthly basis -

refer to Section 17.0 - 'Corrective Action' - page _]_.
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D. Accuracy Control Charting

Control charting is no longer done manually by the analyst or the qualify

assurance department. It is done automatically during the Q.C. Review by

the plotting part of the QAD program from the data enetered by the analyst

after the run. At the end of 3, 6 or 12 months new limits are calculated

using the data base generated during that time period. Known QC's

duplicates, and spikes are charted using the QAD 10 program with all

inorganic parameters, except for those parameters where not enough data is

generated during the year. The upper and lower control limits shown on

the chart are used as a criteria for action as described in section 10 and

section 15 of this manual Section 15 'Corrective Action1 discusses in

detail significance of these charts in evaluating the status of a

particular parameter.

The control limits are derived automatically by the QAD program using

these basic calculations:

a. Standard deviation (Sd) of the difference between the known quantity

and the quantity obtained (i.e. spike or standard samples). The

calculation for standard deviation is given below.

The quantity 's' is based as it is upon a finite number of observations,

is only an estimate of the true standard deviation.

The difference (X-U) is the absolute deviation of the individual result

from the experimental mean, the standard deviation is this obtained
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in absolute terms. The degrees of freedom (N-1) is substituted for the

number of measurements in the set.

b. The 95% confidence limits must be determined next. (These are the UWL and

the LWL) confidence limit = ŝ gs

'S' is the standard deviation associated with N measurements.

't' is a factor that depends in magnitude upon the number of measurements

as well as the degree of probability for the correctness desired. The

values for t are provided in the table given below:

VALUES FOR t FOR VARIOUS LEVELS OF PROBABILITY

Degrees of
Freedom 80

Factor for Confidence Interval (percent)
90 95 99 99.9

1
2
3
4
5
6
7
8
9

10
11
12
13
14

00

3.08
1.89
1.64
1.53
1.48
1 .44
1.42
1.40
1.38
1.37
1.36
1.36
1.35
1.34
1.29

6.31
2.92
2 .35
2.13
2.02
1 .94
1.90
1 .86
1.83
1.81
1 .78
1 .78
1 .77
1.76
1.64

12.7
4.30
3.18
2 .78
2 . 5 7
2.45
2.36
2.31
2.26
2.23
2.18
2.18
2.16
2.14
1.96

63.7
9.92
5.84
4.60
4.03
3.71
3.50
3.36
3.25
3.17
3.06
3.06
3.01
2.98
2.58

637
31.6
12.9

8.60
6.86
5.96
5.40
5.04
4.78
4.59
4.32
4.32
4.22
4.14
3.29

c. The average must also be calculated:

x = individual values obtained

Total # of Stds.
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d. The 99* confidence limits - UCL 7 LCL - is calculated by the following

equation:

confidence limit = s tg9

Again the factor for 't' is taken from the table given above.

e. A Precision Control Chart is developed by collecting data for many

samples, a minimum of 15 to 20, run in duplicate under assumed controlled

conditions. Once these data have been generated, preferably over an

extended period of laboratory time, the following steps should be followed

to construct the control chart:

a. List the range (R) for each set of samples. That is, the absolute

value of the difference between each set of duplicate samples. This

list can be obtained by listing the QAD 10 entries to a printer.

b. Calculate the average range (R) by summing the list of R values and

dividing by the number of sets of duplicates.The QAD 10 program will

calculate the average when the data is listed.

R = N

c. Calculate the upper control limit (UCL) on the range according to the

formula:

UCLR = D4R

(0. = 3.27 on all our precision charting, since only duplicates are run.)

Ignore the limit calculated by the QAO 10 program

d. Calculate the upper warning limit (UWL) on the range according to the

formula:

UWLR * 2/3 (D4R - R) * R
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which for duplicate samples reduces to:

UWLR + 2.51 R = 2.51 R

(Ignore the limit calculated by the QAO 10 program

This UWL corresponds to the 95% confidence level.)

An example of NHWSPCC Laboratory's Precision charting has been included in

this section.

FACTORS FOR COMPUTING CONTROL CHART LINES

Observations in
Subgroup ( )

2
3
4
5
6
7
8

Factor

3.27
2.58
2.28
2.12
2.00
1.92
1.86

Inherent in the Shewart approach is recognition of the basic assumption

that variations exist in every method. That is, no procedure is so perfect,

so unaffected by its environment, that it will always give exactly the same

assay value or product. Where such situations seem to exist, either the

device used to measure the process is not sensitive enough or the person

making the measurements is not performing properly. For our purposes, the

recorded difference between paired samples should never be less than one-half

the minimum detectable limit of the parameter under consideration.
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The organic lab has a quality control logbook, in which the daily response

factors are recorded, as well as the percent recovery from the matrix spikes

used that day. Also recorded is the relative abundances of the Tuning

Spectra, on a daily basis. Examples of these quality control check sheets

have been included in this section.

F. Reagents and Standards

All purchased reagents and standards, used at New Hampshire Water Supply

and Pollution Control Commission, are certified as to their accuracy by the

company of manufacture. All solvents are ACS grade, all standards are

certified through the Nation Bureau of Standards or the American Chemical

Society.

All acids and bases made at the laboratory are routinely standardized by

the quality control department.

For more detailed information, refer to Section 2_, Analytical

Procedures.

G. Compressed Gases

All compressed gases are purchased through a reputable company, and are

guaranteed for purity. Hydrocarbon and moisture traps have been placed on

lines from the high purity gases.

H. On the following page is a chart listing the analytes which are commonly

done at the New Hampshire WSPCC Laboratory. The quality control given with

each listed analyte, was generated as described in this section. The data is
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based on standards spiked into 01 water or on duplicate samples. The data base

was generated from Jan.l, 1986 to June 27, 1986

H = the number of quality control standards used to

develop the QC data.

LDL = All duplicates run over the past year were lower

than detectable limits.

CND/pdl

(7780X)
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î  -10 o cn
• * * i
co ro u> —-
i i i — i
— — — fNJro o ro
O ro o
*"j O*1 ^

O

ro

o

CO

b
1̂ 5

1

•
•w^
M^

cn
cn
cn
_ _i
cn

A>

5
Tl

cn ^ ^ -*j S CO
ro co

C <= -g

O -H
Z Z

0
roen S ]

cn !

ro to o —* o o
cn _ —. en > >

i
• b b • I
O vA O O I
CD -j co en i
ro on co no

^ j ^ Z Z - Z ^ ^ ^ Z ^co cn o ro — O ro
> > ro > co cn >

S a
o o o • oI p . . .

i O I O O %c co
I ro I xO .to CO

O
m
m

i
m

> >
Zl co

er °= m2. w
^ Sin ~

S B
3

J
tn
m
n

e z

re S

° 5

fl
* *
Z-B
re* >

-<
o
i

D

ĈO
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Performance and System Audits

A. Blind Perforance Audits

A blind audit is submitted to the laboratory by the quality

assurance department on a bi-monthly basis. The audit is given a

"false" location name and submitted by a sampler or other means,

insuring that laboratory workers are unaware that an audit is taking

place. The data collected from these tests are maintained by the QA

department in a confidential notebook. Data falling outside of the

99% confidence interval, as calculated by following the procedures

detailed in section 13.0 pp 4&5, is immediately dealt with by

contacting the section supervisor and having all data for that run

reviewed, and rerun, if necessary. If all other QC for that run is

correct, release of the reports is at the discretion of the

supervisor. If this is not the case, the entire run is repeated.

Data falling outside of the 95% confidence range is flagged by

analyst and test. Records are maintained on repeat problems by the

same analyst or on the same test. This data (between 95% and 99%

confidence) is used to locate problem tests and/or the need for

additional training of laboratory personnel.

8. Capability Check

Before any priority pollutant analyses are done by the New

Hampshire Water Supply and Pollution Control Commission laboratory, a

set of samples are sent to the laboratory by the Environmental

Protection Agency. Performance on these samples must be satisfactory

in order for the laboratory to receive real samples. Bi-yearly

performance evaluation samples are then sent to re-verify the lab

capability, these are the above-mentioned Water Supply Study and the

Water Pollution Study.

CND/pdl
7424X
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LIST OF INSTRUMENTS, MANUALS TO GO WITH THE INSTRUMENTS,
AND LOCATION OF MANUALS

A. Gas Chromatograph/Mass Spectrometer
1. Manuals

a. 5985 Users Manuals Volumes 1-5 05985-90027
to 05985-90030

b. 5985 GC/MS System Options (1) 05985-90093
c. 5985 GC/MS System Quick Start Manual
d. 5985 GC/MS System Maintenance and Installation Manuals

24396-14001
to 24396-14004

2. Location
a. Organics Lab manual storage bookshelves

8. Infrared Spectrophotometer Model 281-283
1. Manua Is

a. Users Manual

2. Location
a. Pesticides "Wet" Lab in drawer under instrument

C. Perkin Elmer Sigma IB Gas Chromatograph
1. Manuals

a. Sigma Console Users Manual
b. Sigma Programming Manual
c. BASIC II Language Instructions

2. Location
a. Organics Lab manual storage bookshelves

D. Hewlett Packard 5880A Gas Chromatograph
1. Manuals

a. Gas Chromatograph Instrument manual
b. Operator Training manual
c. Site Preparation manual

2. Location
a. Organics Laboratory manual storage bookshelves

f.. Hewlett Packard 5700A Gas Chromatograph
1. Manuals

a. Gas Capillary Inlet System
b. Operating Manual
c. Service Manual

2. Location
a. Organics Laboratory manual storage bookshelves
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LIST OF INSTRUMENTS, MANUALS TO GO WITH THE INSTRUMENTS,
AND LOCATION OF MANUALS

Varian Aerograph 2400 Gas Chromatograph Manuals
1. Manuals

a. 63Ni Electron Capture Instruction Manual
b. Alkali Flame Detector Instruction Manual

2. Location
a. Organics Laboratory manual storage bookshelves

Teckman Purge/Trap and Auto Sampler manuals
1. Manuals

a. White manuals for Mass Spec Purge Trap
b. Orange Manuals-for 5880A GC
Location
a. Organics Laboratory Manual storage bookshelves

Photovac 10A10 Operating Manual
1. Location

Organics Laboratory manual storage bookshelves

Furnace and Flame Atomic Absorption manuals
1. Manuals

a. Analytical Methods for Atomic Absorption Spectrophotometry,
Perkin Elmer

b. Clin i c a l Methods for Atomic Absorption Spectrophotometry, Perkin
Elmer

c. Analytical Methods Using HGA Graphite Furnace
d. Model 560 Atomic Absorption Spectrophotometry
e. Analytical Methods for Furnace Atomic Absorption

Spectrophotometry 4/14/81
f. Analytical Methods for Atomic Absorption Spectrophotometry

6/24/77
g. Perkin Elmer HGA Graphite Furnace Operator's Manual
h. Perkin Elmer AS-40 Auto Sampler Operator's Manual

2. Location
a. Water Laboratory o f f i c e area

Hewlett Packard 1084-8 liquid Chromatograph manuals
1. Manuals

a. Operating manual
b. Operating manual short form
c. Training Documentation

2. Location
a. "Wet Chemistry" portion of the Organics Laboratory
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LIST OF INSTRUMENTS, MANUALS TO GO WITH THE INSTRUMENTS,
AND LOCATION OF MANUALS

K. Analytical Balance manuals
a. CAHN TA-450 Users manual

2. Location
a. "Wet Chemistry" portion of the Organics Laboratory

L. Technician Auto Analyzer II System
1. Manuals

a. Auto Sampler IV Instruction manual
b. Proportioning Pump II Instruction manual
c. Colorimeter II Instruction manual
d. Electrochemical Detector II Instruction manual
e. Two Pen Recorder Instruction manual

2. Location
a. Lab Office - in John Pepin's Desk

M. Hack Model 18900 Ratio Turbidimeter
1. Manuals

a. Instruction Manual

2. Location
a. Drawer below turbidimeter in the Inorganics Lab

N. Orion Ammonia Electrode Model 95-10
1. Manuals

a. Instruction manual

2. Location
a. Drawer below ammonia meter in the Inorganics Lab

0. Orion Specific Ion Meter Model 407A/L
1. Manuals

a. Instruction Manual

2. Location
a. Drawer below fluoride meter in the Inorganics Lab

P. Bausch & Lomb Spectronic 710 Spectrophotometer
1. Manuals

a. Operator's Manual

2. Location
a. Drawer below spectrophotometer in the Inorganics Lab
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AND LOCATION OF MANUALS

Q. 4959 Electrolytic Conductivity Bridge
1. Manuals

a. Operating manual
b. General instructions for YSI 3400 Series Conductivity Cells

2. Location
a. Drawer below the conductivity bridge in the Inorganics Lab

R. Beckman Model 915 Total Organic Carbon Analyzer and 191840 Air
Purification Unit
1. Manuals

a. Instruction manual

2. Location
a. Drawer below the analyzer in Inorganics Lab

S. Beckman Model 215 B Infrared Analyzer
1. Manuals

a. Instruction Manual

2. Location
a. Drawer below the analyzer in the Inorganics Lab

T. YSI 5700 Series Dissolved Oxygen Probe
1. Manuals

a. Instruction manual

2. Location
a. Drawer below the probe in the Inorganics Lab

U. Perkin Elmer Coleman 50 Mercury Analyzer System
1. Manua1s

a. Instruction Manual

2. Location
a. Bookshelf in the Inorganics Lab

V. Albrecht Walk-in Cooler
1. Manuals

a. Instruction manual

2. Location
a. Files in Quality Assurance Office
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W. Beckman LS-100 Liquid Scintillation System and Direct Data Readout Module
1. Manuals

a. Instruction Manual

2. Location
a. Radiology Office

X. Ludlum Model 2200 Sealer Rate Meter
1. Manuals

a. Instruction manual

2. Location
a. Radiology Office

Y. Ludlum Model 1000 Six Decade Sealer
1. Manuals

a. Instruction manual

2. Location
a. Radiology Office

Z. Carter Model 2-5C Scintillation Detector
1. Manuals

a. Operating and Maintenance Procedures

2. Location
a. Radiology Office

AA Nuclear-Chicago Model 192A Netrascaler
1. Manuals

a. Operation and Maintenance manual

2. Location
a. Radiology Lab

BB National Incubators (Heinicke) - Model 3512
1. Manuals

a. Operator 's Manual

2. Location
a. Microbiology file cabinet marked "Lab Manuals"
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CC Series 10 Microstar Microscope (AO)
1. Manuals

a. Operator's Manual

2. Location
a. Microbiology file cabinet marked "Lab Manuals"

DO Castle 3122 autoclaves
1. Manuals

a. Operator's Manual

2. Location
a. Microbiology file cabinet marked "Lab Manuals"

EE Kold-Draft Ice Machine
1. Manuals

a. Operator's Manual

2. Location
a. Microbiology file cabinet marked "Lab Manuals"

FF Hotpack Incubator
1. Manuals

a. Operator's Manual

2. Location
a. Microbiology file cabinet marked "Lab Manuals"

GG Hydrosol Stainless 47 mm Filter Holders
1. Manuals

a. Operator's Manual

2. Location
a. Microbiology file cabinet marked "Lab Manuals"

HH Heinicke HN-1 -t- 2 Washers - 2
1. Manuals

a. Operator's Manual

2. Location
a. Microbiology file cabinet marked "Lab Manuals"
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II New Brunswick Sterilizer & Dispenser
1. Manuals

a. Operators manual

2. Location
a. Microbiology file cabinet marked "Lab Manuals"

JJ Baird Atomic Fluorimet
1. Manuals

a. Operators manual

2. Location
a. Microbiology file cabinet marked "Lab Manuals"

KK Blue M Water Bath
1. Manuals

a. Operators manual

2. Location
a. Microbiology file cabinet marked "Lab Manuals"

LL Labconco Laminar Flow Cabinet
1. Manuals

a. Operators manual

2. Location
a. Microbiology file cabinet marked "Lab Manuals"

MM Beckman DU-7 Spectrophotometer

1. Manuals
a. DU-7 Spectrophotometer Operating Manual
b. Dot Matrix Printer Operation Manual

2. Location
a. Drawer below instrument

NN Dionex Series 4000i Ion Chromatograph
1. Manual

a. Operating Manual
2. Location

a. Drawer below instrument

CND/pdl
7483X
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14.0 Specific Routine Procedures Used to Assess Data Precision. Accuracy,
and Completeness

A. Organics

(1) Qualitative and Quantitative Criteria
Since there are many interferences with the determination of

volatile organics, base/neutrals, phenols, and low level pesticides, it is of

the utmost importance that positive identification be made. Samples for these

particular parameters are initially screened by GC, but always run on GC/MS

for positive I.D.

The initial screen allows the analyst to properly dilute the

sample for GC/MS analysis.
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(2) Tuning Spectra Criteria

Daily monitoring of the Tuning Spectra is done. Examples of the

necessary ion abundance criteria to be met are included in this write-up.

B. Inorganics

(1) Qualitative and Quantitative Criteria

The individual analytical procedures describe the necessary

standards, quality control checks, and standard curves needed to accu-

rately qualitate and quantitate for a particular parameter.

The accuracy charting establishes confidence limits for each

particular parameter, and it is the responsibility of the analyst to be

aware of these confidence limits.

C. Central Tendency and Dispersion

(1) Arithmetic Mean (X~)

Calculated for each parameter tested by the New Hampshire Water

Supply and Pollution Control Commission, by using at least 10 data

points. Every accuracy quality control chart, defines the arithmetic

mean obtained for that particular quality control standard.

definition:

the sum of the data points

X = the number of data points involved
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(X -X) 2

n-1

(2) Standard Deviation(s)

Calculated for each perameter tested by the New Hampshire Water

Supply and Pollution Control Commission, by using at least 10 data

points. Every accuracy quality contrl chart indicates the 2s and 3s

around the mean.

definition:

S =

(3) Measures of Variability

A % Bias (XB) - the difference between the average value (X) of

a set of measurement of a standard T given by:

XB = 100 (X-T)/T

A reference standard was analysed at least ten times before the % Bias

was calculated.

D. Precision

Involves the closeness of data values to each other. It was cal-

culated for each parameter by determining the sample coefficient of

variation:

CV = 100 S/x"
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To obtain an arithmetic mean and standard deviation a reference standard

was analyzed at least ten times before the calculations for a mean and

standard deviation was performed.

E. Accuracy

Involves closeness of measurements to a reference. Value and in-

corporates both bias and precision. The calculation for the percent bias

of each parameter, represents this laboratory's accuracy for that par-

ticular parameter.

F. Completeness

All samples received by the laboratory are analysed, therefore 100X

completeness is obtained in every parameter.

G. Minimal Detection Limit (99% confidence)

(1) Calculation:

MDL = Sm (t .99)

Where:

Sm = The standard deviation of the responses, in concentration

units.

t gg = "Student's t value" appropriate for a one tailed test

at 99X confidence level and a standard deviation

estimate with m-1 degrees of freedom.
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(2) Procedure

(a) The MDL was determined in reagent water (blank), prepared

as a laboratory standard (analyte in reagent water) at a concentration

which is at least equal to or in the same concentration range as the

estimated MDL. (Between 1 and 5 times the estimated HDL). This pro-

cedure was used to determine the MDL's if abakttes wgucg are detected on

such instruments as the Atomic Absorption Units, the Gas Chromatographs

and the GC/MS.

(b) The concentration value that corresponds to three times

the standard deviation of replicate instrumental measurements for the

analyte in reagent water. This procedure was used to determine all other

MDLS which are given.

(c) A minimum of ten alequots of the sample were processed

through the entire analytical method. All computations were made accord-

ing to the defined method with final results in the method reporting

units. If blank measurements were required to calculate the measured

level of the analyte, separate blank measurements were obtained for each

sample aliquot analyzed. The average blank measurement was subtracted

from the respective same measurements.

(3) Reporting

Section 10.0 of the NH QA/QC PP identifies the required analyti-

cal method to be employed for each specific analyte. In addition the

MDL, X Bias, and X Precision is given for that particular analyte,

analyzed by the cited method. The MOL for each analyte is expressed in
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the appropriate method reporting units.

As stated in the introduction to Section 10.0, as the historical

data develops for each individual project site, the MDL will be es-

tablished for the sample matrix of that site.

A. Calculations for the GC/MS Quality Control Duplicate Worksheet:

% Recovery = Amount Detected X 100
True Value

(Note: This formula for calculating % Recovery is only used for
standards spiked into organic free water or Dl water where
appropriate. For matix spikes use formula described on
Page 2 of this section.)

B. Calculations for the GC/MS Quality Control Calibration Check Work-
sheet:

% Difference = RF - RF X 100

RF

RF = Response Factor give the day standard was run.

RF = Response Factor from the previous run of that
standard.
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STATE OF N.H. WATER POLLUTION CONTROL LABORATORY

CORRECTIVE ACTION:

A. Responsibilities:

1. The laboratory technicians must report to the unit supervisor and/or
the quality assurance advisor, when quality control limits

. (UCLX/LCLX) exceeded or a definite trend appears to be developing.

2. The responsibility of the unit supervisor:

a. To ensure the technician was following the laboratory's
standard operating procedure.

b. To ascertain the status of the instrument and see that repairs
are conducted correctly.

3. The responsibility of the quality assurance advisor:

a. To ensure all standards are accurate and within the hold time.
b. To review all quality control data at least once a week.
c. To ensure data is not to be generated on any system that is

flagged as out-of-control, until corrective action has been
taken and has been shown to solve the problem.

d. To submit blind spikes to ensure a test is operating correctly,
- -- and the problem has been solved.
e. To inform the quality assurance .qffic.er on a weekly basis as to

the lab status.

4. Corrective action is documented by the form attached. A form for
each parameter is filled out, on a weekly basis, by the QC advisor
and reviewed by the Unit Supervisor and QC Officer. In addition, a
short memo is prepared summarizing the status of Quality Control in
both laboratory sections for the week.

B. Independent External Audits:

The Water Supply and Pollution Control Commission participates in biannual
audits given by EPA. These audits test both water supply parameters and
water pollution parameters. Once an analytical problem has been
1dentified_by EPA. an investigation into the problem is initiated by both
the OC officer and the laboratory unit supervisor. Corrective action is
taken to solve the problem, and a written explanation of both the problem
and the corrective response is given to the Region I EPA QC coordinator,
by the WSPCC QA officer.

C. Internal Audits

The QC advisor submits to the laboratory, with the cooperation of the
field samplers, blind spike samples on a bimonthly basis. These spikes
are submitted as actual samples, which allows the quality control
department to monitor the actual processing of samples and data.
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QC Inspector:^
Date Inspected:"

Date
Date

15.0

1985
I of

Received:
Received:'

Part I STANDARD AND REAGENTS

Standards Reagents

7.00 Buffer
(QC Std)

10.00 Buffer
(Calb. Std)

4.00 Buffer
(Calb. Std)

Date
Made/
Rec 'd

Hold
Limit

Indef .

Indef .

Indef.

Comparison
to the

orevious

.Jart II
ACCURACY CONTROL CHART (X)

1. Is the QC Std. being run once every 20 samples?
a) If not how often is the QC Std. run?

C

b) Which technicians) is performing less than the required number of
Std. ? |

Is the accuracy control charting current?
a) If not what was the date of the last sample plotted?
b) What was the date of the last sample run?
c) Who is the technician(s) responsible for the testing?^
d) What sample numbers are involved? '

3. Are there any points in the Upper Control Limit (UCLx) area of the
chart?

a) W "ho Ts tne tecnnician responsible for tne test ing?
b) How many data points are involved?
c) What sample numbers are involved?
d) What was the date of the testing? ~~"

4. Are there any'points in the Upper Warning Limit (UWLx) area of the
chart?
a) Who i~s tne tecnnician responsiole for tne testing?
b) How many data points are involved? '
c) What sample numbers a r e involved? ' ~ ~ " ~
d What was the date of the testing involved?

5. Are there any data points in the Lower Control Limit (LCLx) area of
t.ne chart? _ ____________ _

a ) I f s o, wno is the tecnnician responsible nor the testing?

b) Hew many data points are involved?^
c) What samole numbers are involved?_
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6. Are there any data points in the Lower Warning Limit (LWLx) area of
chart? . " -• -.

a) If so, who TI the technicians s ) respons lole coV the testing?
b) How many data points are involved? _ • _ _
c) What sample number(s) are involved?
d) What was the date of the testing involved?

7. Are there any TRENDS developing on the chart?
a) How many data points are involved in the trena?_
b) What range of time does the trend span? '
c) Is the trend high or low?

Part III PRECISION - Duplicates

Are duplicate samples being run, one -per sample group?
a) If not/ who is the technician(s) responsible for the testing?

b) How frequently are duplicates being performed?
c) Are duplicates within 10% of each other? "

Part iv CORRECTIVE ACTION TAKEN BY THE QC DEPARTMENT

r

Jignature Date

Hart V CORRECTIVE ACTION TAKEN BY THE UNIT SUPERVISOR

Signature Date

Part VI RELEASE OF DATA

1. Were the samples rerun?
2. Was sarnole data released? When?
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Lab Q.C Advisor

Informed
Lab Unit
Supervi sor
Informed

Check the
accuracy of Stds.
and reagents

Consult.Analyse
as to technique
used - Procedure

Reviews all
calculation s.-S.-
transcriptions

[Performs Instrumen
Checks

to
Officer \

QC-IN-Control
Release (note in
3encnaook)

c
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RESPONSE OF LAS TO EPA WS AND WP AUDITS

/^

<:

Summary
of

arr
Action

AProhJen

N/

EPA
Qua Iity
Assurance
Office

Release of Audit Results

YES

y \r \
i v e / /
n /

Reg ion 1
0_ual i ty Control
Off ice

ES
••MB

\
/

MO

•V

V

/

/

WS?CC Laboratory

QC Off icer

Fol low-up Aud i t /Pro

\ ?

/\
. —

NO

ory
serv i sor

C_ual i ty Control
Adv isor

/

Execut i ve
Di rector
of w<;prr

Analysts
&

Instru.-entat ion

Rev f ev/s :
Calculat ions

Reagents 5 Stds
Transcr f ot ions



Section No; ig.
Revision No: ]
Date : . 1T/28/8A
Page : I o r

Quality Assurance Reports
to Management

For the quality assurance program to work, there must be sufficient

review by management at all levels. This is needed because if problems •

occur management must be fully aware so that sufficient priority can be—

placed on those areas that would remedy the problem. New Hampshire has

such a program.

Laboratory workers report difficulties and problems to the laboratory

quality assurance advisor. It is this person's responsibility to inves-

tigate the difficulties with the worker in an attempt to solve them. The

quality assurance advisor reports bi-weekly to the quality assurance of-

ficer about any problems that have occurred, and about how they were

solved. This report is by written memo.

These reports are reviewed by the quality assurance officer and feed-

back is provided to the quality assurance advisor and laboratory work-

ers. The interaction between quality assurance officer, quality assur-

ance advisor and lab workers is on an as-needed basis except for the

scheduled review of all routine charts, spikes, duplicates and blind un-

knowns, which is performed on a weekly basis.

It is the quality assurance officer's responsibility to report to the

division heads about specific problems involving data effecting that

division. This occurs whenever review of the data indicates that there

may be a problem. It is also the quality assurance officer's job to pro-

vide the Environmental Protection Agency with information about the lab

performance on the Environmental Protection Agency spikes and Environ-

mental Protection Agency system audits.

c
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